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THE 



PREFACE. 




HE Extelhncy and Umverfaf 
T'lESI Vfifuhiefs of my %vlb]e& I! alkm d 
hy all^ fi far, tjxrefore, I am 
ficure. 

> AU Mankind ought, in fame meajiire or 
ttier, to underjlimd Arichmecic; and (at 
T/^es are d^etetit) I may, poffiUy, pkafi 
aitd help fame. 

If haply thm am frail like my Moaner 
of Harming this important Sulked, and 
allow my Rules to be plainer, aitd, my De- 
wmBratims <f their Truth to he more in- 
umffile, than thij can find et/eiebfre, I 
boot my End. 

What 



PREFACE. 

' What Rules / have thought neceffary to 
meddle with here, may he feen in the Table 
of the Contents. Logaricnms, Compound 
Intereft, and the Bufinefs of Arithmetical 
and Geometrical Progreffionals / Jhall treat 
of elfewhere, 

I have y indeed, omitted Jbme Things com- 
monly met with in Books of Arithmetic, con" 
cerning Operations in Addition, Subtra<Sl:ion, 
Multiplication, and Divifion of Whole 
Numbers, as alfofome Con^ndious Methods 
cf managing fome of them, it being more my 
prefent Tiefign to give the Foundations of 
thefe Operations, to demonjirate the Reafon 
of every Step taken in them. 

The young Arithmetician, taught in this 
Way, will not only be able to perform 
thefe Operations with much more Profit and 
Delight, than he can poffibly do, who has 
only learn d them by Rote 5 but will aljb 
be able longer to remember what he has 
learn d. 

For the Complaints often heard, viz. ^at 
the Mathematicks, and {particularly) Arith- 
metic, 
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me tic, are foon loft, utile fs they are daily 
applied to, can arife from nothing fo much 
as this, viz. 

^at moft are taught the Pradicc of 
Arithmetic, or the Methods of Working hy 
heart only, and of courfe are wholly ignorant 
of the Reafbns &f thofe Operations^ 

Whilfi he <who does not with an implicit 
Belief follofno Rules got only hy hean, but 
on the contrary, is led hy Judgment more 
than Memory, will hardly ever lofe what 
he has once gaind in fo rational a tVay. 

Njw how far this, Treatife {wherein no- 
thing is left unexplaind) is capable of con^ 
tributing to the End propos'd, I do [with' 
out vainly hoping to eCcape the Cenfirious) 
humbly kafue to the judgment cf the Can^^ 
did and In^artiaL 



T. W. 




The PUBLISHER 



READER. 



I Shall fay little or nothing of this Performance 
fartkuUrly^ hut leave that to fpeak for itjilf ^ 
-md no more of the Juthor than nta/iy, to whom he 
was known^ can jufify^ {and Jo nutoh, in fuf'tct to 
him^ I ought to Jay) ; which «, That he was Elo* 
^iieat and Judicious ; he had ajufi and hap^ jVc^ 
rf ^xpre£ing himfejf'-^ aed in -his Mwner of Con*' 
■fnunicating his Sentiments^ and ^nfrinting his J^ 
firuifions upon the Minds of his "PupilSf he excelTd 
moji A^n. 

I'hs Reader therefore^ I thinky need not doubt of 
finding in this Trcatife (which comes from one thus 
qmiifed) fomething ferviceihle to htm, and well 
•aorth bis Acceptance, 



J. W. 




ARITHMETIC 



C H A P. I. 

RITHME-TI-C. takes its. Name from 
. its * O^/f^, which is JVHm^er, and Is thq 'aVSw 
'. Art- of rightly accompting ot reckoning Vwfli*?- 
. by Numbers. '.■''_■' 




Numhers are either .iVkole or Broken. 



A fVbole Number or Integer confifts of one or More- 
Units.i and -• - -^ ,. '-■'_-,,....,- 

A.Sro'i^B Niipiberj O'r TfaSfion^ of Part, or Parts of 

^,V>w^,;.; :^- ,^- ..; ;■-; ■;,.;.. y,:^-,-; ■ '. ; .- ■ ; -. 

'■ Vhe : Common 'Notes 6r tSj^i^ffe'rs- by .which we ex- 
prcfi. Numbers, ^v^er JVbole of Broken, are thefc 
loll(ming,' T/z. , , J - • 

I 2 -y 4i S 6 ■- ■■■■ 
,: -pmy' Xwoj.-Tbwe^. .ypur, Jive,, Six,,-/ 

i:- \- }'] 8;;\ ■ ■■*, ,-9;. ■ _ o ■ 'j 

Sevefl,-.'^ £igbt, -^uis - Nobbing,- ■ - 
■-;..'. B The 
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The laft of which, tho* bv itfelf it fignifies Nothings 
yet when joined to the rignt Hand of amr one or more 
of the aforeiaid Notes^ Cbaraffers^ or Figures^ it in« 
creafeth iu Value Ten Times. 

AinTHMETivC hath Two Parts, NotatiSH (com- 
monlj^Uecl ^uwef^iony g^d Numefati^% (^properly fb 
called^ . • ^ * . 

Notatim teaches how to defcrihe^ or write down any 
Number by the aforeiaid Charafters ; or to read the 
Value of any Number already defer ibed or wrote down. 

Numeration teaches us to account by Numbers ; it con- 
fifts of Four Farts, n)iz. Addition^ Subtrailion^ MuM^ 
flicationy axkdDivifion. 

But before I treat of thefe, I fhall premife. That fince 
there is no Number fb great, but one or more Units 
may be added to it, the Variety of Numbers muft be 
infinite ^ and therefore the Fains of contriving diftintft 
Names to each Number, or to keep them in Memory, 
if found, and to apply them to U&, mufl alfb be in^, 
finite. 

But now, to fave this Labour of finding new Words 
for each Acceffion of Unity, by which the Numbers 
produced might be named, the Sagacity of the Antients 
hath invent^ ( or rather, the divine Indulgence hath 
ihewn ) a Method, never to be enough admired, by 
which they might defign fins infinite Variety of Num- 
bers by Terms or Names Finite in Number \ and, in;- 
deed, oy a wry few* as ffaall be (hewn in the next 
Place. 

To every me, dien, of the Ten firft and kaA Num- 
bers th^ gave a Name^ calling than One, Swo^ S^bree^ 

Fmt^ mi^ Sxy Sfvny J&fffftr, JN^, ien. 

A&ct 
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After this, diey rather nmnbered Tens than Units^ 
wjs. One Jiny two 5[ensj three ?i»j, yc. to ten yi»j ; 
or C^ they ihorter ipeak) ?J», Twenty^ fbirty^ Forty ^ 
Fifty ^ Smty^ Seventy^ Eighty^ Ninety^ One Hundred ^^ 
for twenty is the fame as two fens^ thirty as three Sfi«j, 
&r. and an Hundred is of the fame Value with ten Tens^ 
or One Hundred. 

After thev came to an Hundred^ they rather numbered 
Hundreds^ tnan fens or (/n/rj, "z;/^. One Hundred^ two 
Hsmdreds^ three Hundreds^ 4, 5, 6, 7^ 8, 9^ 10 jF&h- 
dreds^ or fliorter, an Hundred^ two Hundred^ three 
Hundred^ &c. to a fboufand ; for it's the fame thing to 
fay twQ Hundred^ as two Hundreds j three Hundred^ as 
riiree Hundreds y &c. and a Tboufandy as ?^ Hunduds. 

But when they came to a fbeujand^ they rather num- 
bered fboufandsy than Hundreds^ Tensy or &iv/Yj, <i;/^. 
A fboufandy two fboufandy three fboufand ^ or, one 
fbeufandy two fbtmfandsy three fboufandsy &e. to ST^^i 
fboufandsy Hundreds of i'boufands^ Tboufands ot^bou-- 
fandsy fens of fboufands of fboufandsy &c. ^^i /fijf- 

Thus 'tis plain, that a very few Words are fufficient 
to expreis Numbers in a manner infinite^ for thefe 
Uwelve Words, Ow, fwe?, fbree^ Four^ Five, SiXy 
Seveny Eighty NinCy Jeny a Hundredy a fboufandy with 
their Conjugatesy arc fufficient to expreis All Numbers 
wbatfiewr. 

Thefe being premifed, we fhall, in the next Chapter, 
fully treat of me Notatim of Numbers. 



B 2 CHAP. 
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CHAP. ir. 



* See my 

Writing-Book. 




O T A T I o N (as has been already laid) teaches 

how to jiefcribe or write doivn any Number 

by thq fbrementioned Cbarailers j and to read 

the Value of any Number already defcnbed or 

ijorote down. 

But now the Notation of Numbers is not the fame in 
All Nations ; for altho' all agree in this, viz. To de- 
£:ribe Numbers, foir Brevity^s fake, by fome Chara&ers 
or other ^ yet different Nations have ufed different Me-- 
thods of doing this : Thus for Inftance, The * Hebrews^ 
Greeks^ and Romans^ denoted Numbers by the Letters 
in their Alphabets, inflead of ourCharaders: But hav* 
ing juft mentioned this^ I ihail come at once to the Me- 
thod which is of greatefl Moment y and herein are uled 
the common numeral Figures before mentioned, which 
are, as has been fhewn, STf » in Number, viz. b, r, 2, 
3, 4, 5, 6, 7, 8, 9, whofe Values we fhall now at large 
explain. 

. The firfl ( o ) fignifies Nought^ or Nothings and is 
commonly called a Cypher ; the other Nine fignify fo 
many Numbers^ viz. i, One ^ 2, Two • 3, Three^ fc?f. 
as in the lafl Chapter '; aiid thefe are the firft or pri* 
mary Values of them, viz. which they by tbemfelves 
fignify j for they have fecondary ones, which they afTume, 
not when fet by themfelves, but according to the Place 
where they are found ; for as it is one thing to fay two 
Angels^ and another, two Men ; fo alfo, it is one thing 
to fay two UnitSy and another, two Tens^ or two Hun- 
dreds 5 
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dreds 5 for altho' in all theie, the numbering Ntlmbcr, or 
Numerator be the fame Qviz. Jwo) yet the Thing num^ 
beredj or Denominator^ is not the fame ; and this fecoud^ 
ary Value of the Figure is occnfionally changed, accord- 
ing to the Place it pqffeffeSy or is found in. 

» 

Thus, that Figure which, to the Right Hand is Ftrftj 
numbers fo many [/nits as its Value (hews ; that in the 
Secondj fo many ^ens -y that in the ^bird^ Co many 
Hundreds ; that in the Fourth^ fo many ^boujands ^ that 
in the Fifth y fo many STens of ^hou/ands ; that in the 
Sixtby fo many Hundreds of T'boufands ; that in the J!?- 
n;ent]by fo many fboufands of ^boufandsy or. if you will, 
fb many Millions ; the Eighth^ fb many ^ens of Milli- 
ons ; the Nintby fo many Hundreds of Millions ; the 
irt?»//', fo many Stboufands of Millions^ or S'boufands of 
fboufands pf ^boufands^ &c. every Place always in- 
creafing the Value, by a continual decuple Proportion. 

Thus, then, the Number exhibited by thefe Cha- 
raders or Figures, 2684, is Two Thoufand, Six Hun- 
dred, Eighty-four, or Two Stboufafuisy Six Hundreds^ 
Eight Sinsy and Four Units ; This, I fey, is called the 
fecondary Value of Figures, becaufe it arifes from the 
Seat or Place where the Figure is found. 

But now, thefe "very Places (that they may be the 
better underftood, efpecially where there be many of 
them) are ufually diftinguifhed into Periods^ each Period 
confilting of Six Figures ; and each Period again into 
half Periods, or lej[fer Periods, each confifting of ^bree 
Figures ; and thefe Periods (efpecially where there are 
many of them, as in great Numbers) moft Authors 
ufually diftinguiO), by placing Points over them, or by 
fbme other Way at Pleafure, by which the Numbers. 
may be more eafily read. 

Now the Firji greater Period denotes Units ^ the *r^- 

condy Millions j the i'birdy Millions of Millions ; the 

^ Fourth^ 
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Fourth^ Millions of Millions of HSllionSj &c. {6 chat if 
the Learner rightly underftand how to read a Number 
of Six Figures, he may eafily read any other Number 
whatfbever. Again, 

The Firji lejfer Period denotes alfb Units s the Second^ 
Tboufands ; the 7'birdy fboufands of fboufandsj or 
Millions^ &c. ; for, in this Cafe, as one Place exceeds 
another in a decuple Proportion, Co one Period exceeds 
another in a millecuple one ^ thus, then, if the Learner 
can read a Number of STbree Figures, he has, in effect, 
learn'd to read any other Number whatfbever. 

• • • • 

Thus, for Example, this Number, 5438912769, is 
thus read, Five Thouland, Four Hundred, and Thirty- 
eight Millions^ Nine Hundred and Twelve fboufandy 
Seven Hundred and Sixty-nine ; and after this Manner 
muft we judge of all other Numbers, as well where a 
given or propofed Number is to be wrote down^ as where 
a Number, already wrote down, is to be read -y for in 
both thefe, the Reafbn is the fame. 

Here Note^ That the Cypber, altho* by itfclf, wbere-^ 
foever it be placed, fignifies Notbing ; tor it is all one 
whether we fey, no UnitSj or no Jins^ or no Hundreds^ 
or no ^boufandsj ^c. yet this Cypber is often of Necelr 
fity made ufe of to fill a Place, fb that all the Figures 
in Places above ( or to the left Hand of) it, may ob- 
tain their proper Value : Thus for Inflance, If in this 
Number, 5438012769, the Cypber placed in the Sixtb 
Place (from the right Hand) be wanting, the next Figure 
8, would not be in the Seventbj, but in the Sixtb Plac^ 
and therefore would not fignify 8 f'baufands offbou* 
fands^ but 8 Hundred fboujands ^ The fame mull be 
judged of the remaining ones, viz. The Figure 3 would 
not be, as now, in the Eigbtb^ but in the .^ventb Place, 
and 4 in the Eigbtb^ and 5 in the Nintb ^ and thus 
their Values would be ^en times lefs. 

^ Thus 
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Thus again, i placed by itfel^ fignifiej One (becaufe 
it's in the Fsrft Place) ; i o, Jen (Decaufe i is in the 
Second Place ; for altho' the adjoined Cypher [ o ] by 
itielf fignifies Ndtbing^ yet it cauies that the Figure i 
is now in the Second Place, which, without it, would 
have been in the Firfi) thus loo (ignifies One Hundred^ 
8d:. but if Cyphers are placed in the laft Place ( /. e. to 
the left Hana) they are of no ufe at all in whole Num- 
bers, at leaft, there's no Neceffity fat them ^ fer oooi, 
ooi, oi, and x, all fignify the ^me Thine, viz. One 
Unit'y fbmetimes, indeed, fi)r Neatnefs fake, or that 
Numbers, perhaps, may be more readily added (efpc- 
dally when you are employed with Numbers of different 
Denominations) Cyphers may be placed to the kfi Hand, 
as in the following £xampl& 



;. 


Si 


d. 
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16 


04 


52 


08 


10 


08 


06 


05 



But an die Cyphers fo placed^ in this, and all other 
Examples, fignify no more, than if they were wanting. 

This may be fuffident for explaining the ordinary or 
tinmncu Notatkn^ or, as fbme call it. Numeration. 

But before .1 quit this Subjed, I fhall infert the fbl^ 
lowing Jabte (grounded on what has been iaid in this 
Chapter) fi>r the Ufi of young Beginnexir 
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The NOTATION Table, 



75 4 729 57a 356427236 
H. T. U. H. T. U. H. T, U. H. T. U. H. T. U. H. T. U. 



r Half 
Periods. 

Thou 




• 


• 








• 




9 




9 













e 


— / s 






c 




1=3 






"J" 

• 


• 




BHB^^ 




I 


• 


• 






^3 


•» 








1 












H 


c 





b 




1 





U 








• 










1 




P4 


^^ 






e2 










D 





The' in the foregoing ^ahle I have noted but 18 Fi- 
gures, yet from it, and what has been faid before, we 
may learn to value any other Number, how great fo- 
ever ( tho' larger Numbers are very feldom met with 
in Praftice) thus one Figure more to the left Hand 
in the T^le, would have fignified fo many ^ens of 
Millions of Millions^ as there are Units in that Figure 
fingly taken : Thus again, one Figure tnore would have 
been fo many Hundreds of Millions of Millions j G?c. 
Thus the Value of the following Number, confifting of 
thirty Figures, liz. 

m • - 

859590638476754729572356427236 

■ 

« * 

Will be Eight Hundred Fifty-nine thoufand. Five Hun- 
dred and Ninety Millions ot Millions o£ Millions of Mil^ 
lions y Six Hundred Thirty-eight Thoufand, Four Hun- 
dred Seventy-fix Millions of Millions of Millions ; Seven 
Hundred Fifty-four Thoufand, Seven Hundred and 
Twenty-nine Millions of Millions ^ Five hundred Sc* 
venty-two Thoufand, Three Hundred Fifty-fix Millions j 

Four 
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Four Hundred Twenty-ievoi ^boufand^ Two Hundred 
Thirty-fix. 

* * * 

Here indeed it muft be owned, that by the foregoing 
ordinary Way of reading this Number, we can hardly 
have any clear Notion of it ^ but by giving new and 
orderly Denominations, the(e, and many more Figures, 
if netful, may, perhaps, be more eaiihr and diftindbly 
ready and Ideas of them got more eauly to ourielves, 
and more plainly (ignified to others ; as the following 
Example will evince. 

897643, 291678, 54678^, 987654^ 954321, 

NonillonSy Oftilions, Septilions, Seztllions, Quinquiilions, 

659863, 960543, 953267, 854986, - 736598, 

Quadrillions, Trillions^ Billions^ Millions^ Units. 

But of this enough, and, may be, more than was 
needful. 

Before I enter upon the 3d Chapter, I will infert 
ibme few CbaraSlers or Marks^ which hereafter may 
more conveniently be ufed, than the ITords they arc 
made to fignify ; and they are thefe that follow. 



Slbis CbaraSfer 



+ 


k 


.... 


^ 


X 


^ 




$( 


• _ 


^ 


= 


•^ 



Added to. 
Subtrafted from. 
Multiplied by. 
Divided by. 
Equal to. 



The next Chapter treats of NUMERATION, 
i.e. Of Addition, Subtraction, Multiplication) 
and Division in General 
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CHAP. III. 






HESE Four Operations, Addition^ Sifhtra^ 
6iion^ Multiplicatmi^ and Divifion^ are in Re- 
ality but Two, 'Viz. Addition and Subtraction 'y 
The Sign of the former being, as above noted, 
-+• ; and that of the latter — . Thus 3 + 4 =5= 7. (/. e. 
3 added to 4, is equal to 7) And S — 2=6. (/. e. 8 Icfs 
2, is equal to 6 ) but now if you would have the Num- 
ber 4 not to be added only Oftce to the Number 3^ 
as in the foregoing Example of Addition^ but fuppote 
it to denote the Number of times, the Figure 3 is to 
be added to itfelf ( viz. 4 times ) then fuch fort ofAd^ 
dition is called' by the peculiar Name of Multiplication^ 
whofe Sign is, as before (hewn, x : Thus 3x4 ( /. e. 
3 + 3 + 3 + 3)=! 2. In like manner, if you would 
have the Number 2, not to be taken only, once from 8 
C as in the foregoing Example of Subtraction ) but fup- 
pofe it to denote how often it can be taken from it, then 
this Sort of Subtraction is called by the peculiar Name 
of Divijion^ whole Sign is, as before Ihewn, -r- : Thu« 
8 -r- 2 = 4, or thus, 2) 8 (4, or | =4 ^ /. e. it may be 
taken 4 times out of8$or8 — 2 — 2 — 2 — 2 = 0. 

Here fdtlow iorne nfeful Nofcs^ and General Rules^ to 
be carefully obferved in Addition^ SuhtraClion^ Multi- 
plication^ and Dinjijion. 



Note I. 
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Note I. 

Every Number may be faid to be compofed of two 
Parts, one whereof may be called the Numerator^ the 
other the Denominator 3 This teaches What is num« 
bered^ f be former^ How often. 

Thus in the Number 171 7 Years ; Tears are the Things 
Numbered^ or the Denominator^ and 17 17 the Thin^ 
Numbering^ or the Numerator. 

Note II. 

Because this Denominator fwz. Tears J does not 
ejfentially belong to the Numerator 1717, (for 171 7 will 
always fignify 1717, let the Things numbered be Tears ^ 
Hoursj Minutes^ or what eUe you pleafe) I call it the 
Secondary Denominator. 



Note III. 

But now the Denominators, or Denominations of 
each Figure of the Numerator 17 17, viz. Units^ Jens^ 
Hundreds J 3*boufands : fbefe I call Primary Denomina- 
tiors, becaufe theie ejfentially belong to the Numerator ; 
for if they were changed, the Numerator it/elf mu& in- 
evitably be changed aiUb. 

General Rule I. 

Place every Figure of the fame Denomination (whe- 
ther Primary or Secondary^ diredly under each other.: 
Thus, in Primary Denominations, place Units under Units^ 
Tens under fens^ Sc. Again, in Secondary ones, place, 
for Inftance, Tears under Tears^ Hours under Hours^ Sc 

C 2 Pounds 
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Pounds under Pounds^ SbiUings under Shillings^ &c. not 
that there is an abu>lute Neceffity fi>r this^ but 'tis done 
for the greater Regularity and £afe in working. 

General Rule IL 

Resolve the particular Sum of every Denomina- 
tion C^ well Secondary as Primary^ into as many of 
the next fuperior Denominations, as it can be re- 
folved into : Thus, 24 Units may be refblved into 2 
Tens and 4 Units ; 30 Pence into 2 Shillings and 6 
Pence, &c. each to be put down fcparately in their 
proper Places, according to the Firfi Rule : This not 
out of an abfolute Neceffity, but becaufe 'tis the more 
regular and eafy Way. 

Since it is ablblutely neceflary to the right obferving 
the Second General Rule foregoing, that the Learner 
know exaftly the Ratio or Proportion^ according to 
which the various Denominations of Things ( at leaft 
of thofe for our prefent Purpofe) proceed : I have there- 
fore, in the APPENDIX, placed feveral Tables 
very uieful to that End, which may be applied to on 
Occafion. 

Before I end this Chapter, the young Arithmetician 
may be told, in order to his better underftanding the 
theory of Addition^ and its following Rules, that in 
Arithmeticky as well as Geometry ^ and other Difciplines^ 
certain felf-evident Principles^ muft be of Neceffity 
granted, bv Help of which, other Things may b^^g^ 
proved ^ wnich Principles, are fiich as no-body can duly^ 
or doubt their Truth, if only the bare Words beilnder- 
ftood : Of this kind are thole Axioms or cordon Notes ^ 
which are preraifed in the Elements of Euclid, moft of 
'thofc being as applicable to Arithmetick^ as they arc to 
Geometry : Nor, indeed, are they propofed by Euclid as 
applicable to Corporeal Magnitudes only, but fuch as may 
be applied, as Occafion ferves, to any otber ^antities : 

From 
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From them, then, I'll take what may ftrve my prcfent 
Pvirpofe^ and they are thefe that follow. 

A X I O MS. 

I. Things equal to the fame Thing, or to equal 
Things, are equal to one another. 

II. li equal Things be added to equal Things, or to 
me and the fame Thing, the IVboles will be equal to one 
another. 

III. If from equal Things be taken away equal Things, 
or one and the fame Thing, the Remainders will be equal 
to one another. 

IV. If to unequal Things equal Things or one and the 
fame Thing,, be added, the IVboles will be unequal. 

V. If from unequal Things equal Things, or one and 
the fame Thing, be taken away, the Remainders will be 
unequal. 

. VL Things which are double to the fame Thing, or 
to eauanhings^ zre equal one to another : Undcrftand 
the iamc of Sfriple^ ^adruple^ &c. 

VII. Things which are the Halfs of one and the fame 
Thing, or of equal Things, are equal the one to the 
other: Conceive the lame of Subtriple^ Subquadruple^ 

VIII. Every ff^bole is greater than its Part. 

IX. Every IVbole is equal to all its Parts taken to- 
gether. 

Thefe Axioms or Maxims being granted, I may pro- 
ceed dire^y to the Explanation of Addition. 

CHAP. 



H 
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CHAP. IV. 

DDITION ooUcfts Numbers (Numerators) 
of the fame denomination^ into one Sum or 

Aggregate. 



Fhrft, Vlace the Numbers to be added^ accoi^dhig to 
the ift General Rule, after >vhich, you may proceed to 
their Addition j remembering, in Numbers of the fame 
fecondary Denomination, for every ?i?» in the Units Row, 
to carry One to the Row of Tens ; and for every ^en 
On Value really loo) in the Row oi^ens^ to carry One 
to the Row ot Hundreds ; and for every uen ( in Value 
really looo) in the Row of Hundreds^ to carry On^ to 
the Row of ^boufandsy Sc 

And in Numbers of different fecondary Denomina* 
tions y for Inftance, Pounds^ Shillings^ Pence^ and Rrr- 
tbings i remembering, for every tour in the Row of 
Fartbings^ to carry One to the Pence Row ; and for eve- 
ry twelve Pence in the Pence Row, to carry One to the 
Shillings 3 and for every twenty Sbillings in the Shillings 
Row, to carry One to the Powtds s according to the 2d 
General Rule. 



EXAMPLES. 



To 4986 

Add 979 

Total 5965 



To 59o86765987jf 
Add 900986983989 

Total 149 1 85464,39^4 



Add 
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Add thefe Numbers together, viz. a6, 9S7,. 5678, 


9876^ 


' 




2 6 




9 8 7 




567* 




98765 


Total - 


105456 -^ 


Add/. 6 18 9i, 


/.5 14 6|, /.4 14 9i, and/.$ 9 J, 


into one Sum. 






/L ^. <^ 




6 18 09 




5 14 06 1 




4 14 09 i 




9 00 09! 



Total - - 20 08 10 i 



yifter the lame Manner nmft we proceed ki other Ad- 
ditions, let the Quantities, or Things to be added, be 
what they will ; the Difference being only this, viz. 
That in Ibme Cales, more Units, and in others, fewer ^ 
are = one Unit of the neM fuperior Denomination ; but 
thi«, the forementioned Tables in the APPENDIX 
fhew at large ^ there can therefore be no need of any 
farther Diredions as to this Matter. 



Years M- W. D. H. M. S. 

1717 12 3 6 23 59 S9 

598 09 2 5 19 46 I ^ 

364 06 o 3 08 38 26 

59 07 3 4 22 49 56 



w^a 



T-otsJ 2740 10 3 o 03 14 40 



Leag. 



1 
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Leag. Mil. Yards. Feet Inch. 

563 2 1759 2 II 
496 I 986 I ID 

99 897 9 
67 2 789 2 8 


Sig. <^ ' " 

1 29 ^9 59 

2 19 36 46 
4 i8 09 57 
2 13 18 09 


1227 I 913 2 
Sroy If eight. 

Lib. Ck. dwt. Gr. 
12 II 19 23 

126 09 18 22 
19 10 17 19 
14 07 19 2J 


Z. 


IZ 21 4 51 

Averdup. Ifeigbt. 

Tuns Hun. Q. P. Oz. 
19 3 27 ijT 
17 3 19 14 

14 2 22 15 
9 I 19 09 



174 4 16 ly 3 2 o 6 05 

Thus much £ac the Addition of Numbers of the fani$ 
Denomination. 

But now. Numbers oi different Denominations are not 
€oUe£ied into one Sum^ /.* e. are not added properly^ but 
rather conne£led by the intermediate Sign + either ex- 
prefled or underftood : Thus, 

12 Shillings 23 Minutes 6 Angels 

10 Pence 15 Seconds 5 Men^C^r. 



5. d: , ,, AM. 

12+10 23+15 6 + 5 

Except the different Denominations be firft reduced 
into one and the fame Denomination, thus u. + 2(i 
(reducing the Shilling into 12 Pence) the Sum is 14 
Fence ^ but how thefe Reductions are to be made, (halt 
be (hewn in the 8th Chapter of this Treatife. 

The Reafon of this Rule of Ad^tion^ is fuificiently 
evident from the 9th Axiom. 
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Tlic moft r^ftoiff Prodf of AoDiTtON is by 5i>b- 
TILACT10K, as (hall be (hewn hereafter, though the 
Methods commonly taught, are by Aidition ; iuch are 
thefe following, Repeat the Operation of Addition in a 
retrograde or immted Order, and if the Sum Total fb 
found, agree with the former, you have good Reafon 
to bebeve it true ; or part the given Numbers into iwo 
Parcels (or mare if you pleaie) then add up each Parcel 
by itfel^ and if the particular Sums, fo found, added 
together, be = the Sum Total firft found, then you 
have good Reafon tol^elieve you are true ; but, if not. 
Care muft be taken to difoover and corred the £rror. 





ifi XAIdP i, 


985 


rf. 




985 


\6i 


463 


987 


987 


296 


1296 


543 


543 


789 


789 


649 


649 


sn% 


578 


907 


907 


546 


^t 


898 


- J9« 


979 


979 



2731 



^5S9 



aB3o 



8i2o 8 ISO 8i2» 

7^3jr- 

8120 



To 
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To entertain the y^flng Arithmetidan^ the ftregoing 
Ffecefts may be apptied to commoa Ufes in the ioUow- 
ing, and fuch-like Queftion^. 

^^UE srio N S. 

1. A Merchant ha« 5 Debtors, -A , B, C, D, E ; 
A owes him /. 199 15 04 J ^ B, A 6S 13 097; C, 
/.420 00 10' ^ D, /.48 09 11]^ andE, /.419 00 00 j^ 
What is due in all to this Merchant ? 



Anfwer. /. 11 56, 



\ * 



II. What Sum is thsit firdm which, if you take 
/.468 XI 4^, there (hall remain /. 40 19 xi^? 

jinfwer. /.509 xx 04. 

III. The Moon runs thro' the Zodiack in 354 Days, 
8 Hours, 4$ Minutes (which is the Lunar Year) and is. 
xo Days, 21 Hours, i Minute, fboner than the Sun ; 
what then is the Length of the Solar Year ? or. In wliat 
Time does the Sun run through the Zodiack ? 

Anfwer. 365 Days, 5 Hour^, 49 Minute9. 

IV. What's the Noaober of Days between the i ft of 
jtuguft 17 14, ^nd dii.jithof December vjxSt, ^^^ ^^^ 
kft Days included ? . 

Anfuoer. 496 Dayst 

To anfwer this, and fuch-Iike Queftions,. See 2d Note^ 
under ^ab. 2. in the APPENDIX. 

See aUb mate ^efiioHsia the APFE NOIX. 

I now proceed to the Explanatioa ctSuitra^im. 

CHAP. 
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I 



a 



1 1 • * 



' r ' :' I ' .. : fr 



i ^. . 



C H A P. V. 







• • J < J 1. 



<>• 



»>? 




UBTRA^TION tBkts Tfjumj^cvs CNnptera^ 

tors) ofxiicfame Denomnatm^&QSfi'^c^oii othferj} 

the Number remaining after Suiird£lidn\^ fht^N^ 

ing the Difference of the given Quantities, or 

the JExr^yi of the greater Quantity above the left. 

Here, as in Addition^ <^arc; muft be^ taken . t^jily to 
place the Numbers to be fbbtraded irom eacti other, 
according to our ift- Gener^ ^ule,-^ this being dene, 
begin with the Figure next your jrigHt Hand (not out of 
Neceffity, but G)nveniency5 andfubtrajft th^ under ^\m 
from the upper, and fet dpwj^ the JVeitiaiader. . . ^ 



t r 



.w /m . 1 'i! 






E X ^A M'-Bi'-L E S. 



'> 



From 
Take 

JBLem. 



5987 
3643 

■ 1 "M 
2344 



From 
' Take 

Rem. 



/• s. d, 
S^9^ 15 09 i 

21 I 12 OJC ,<>prjf^ 



But if it happens^ that any Figure of the Number to 
be iubtraded from the. other, be rr^^^^r than thcFigur^ 
Cf\mf^^ owr ifXJ^n^ wj^^ifjif if ihould beitakep, th,Q|i 
ife Figure fo fet. ov^^ ip|il^ bp incr^afed^, by bofrp]iving 
One from the fipxt fypetiar Denomination. , \ ^ 

Thus, in the following Example, I can't take 9 from 
6, therefore I bon^ow i (m Value 10) from the next 

D 2 Row, 
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Row, and add it to 6, which makes it i6, by which 
Means I am enabled to take 9 from it,, and the Remain* 
der is 7 ; but now we muft take care that the next Fi- 
guve in the Number I am to fubtrad from, muft be 
luppofed to be lefs by One than it was before I borrowed 
from it (or, which is the fame thing in cfFedb, tho' not 
fb eafy to the Learner) the Figure next to be taken 
from it, muft be f^ppofed ta be encreafed by an Unit, 
that Figure you are to take it from, remaining unaltered : 
Thus then, in the fame £xample^ I go on, and ei their 
fay, 7 flrom 7 and there remains o j or,^ r and 7 is 9 
froiii 8,* and there remains o. 

4985 

j679» 

Remainder . * 13:07 

Thus again, in the following Example, I can't take 
2 Farthings from i Farthing, I therefore borrow r 
Penny (in Value 4 Farthings) from the next, n)iz. the 
Fence Row, and add them to i, which makes it 5, then 
I can take 2 from 5, the Remainder being 3 3 then I go 
on and fay, 9 Prtice frdol' 6"Pefcce I can't, but, borrow- 
ing I Shilling (or 12 Pence, from the Row of Shillings) 
9 from 1 8 and there remains ^ or, which comes to the 
fiime thing, 10 from 7 I cant, but 10 from 19 C bor- 
rowing a Shilling) and there remains 9 : Then going on, 
I fay, 1 5 from 1 3 I can't, but, borrowing i Pound (or 
so^l^ilHngs) 1$ from 33, and there reniains 18; or, 
which is the fame thing, 16 from 14 T can't, but 16 
from 34, and there remains alfb 18 ; then 6 from 8, 
or 7 from 9, and there remains 2 ; and i from 4, 
there remains 3 ^ and laftly, 5 from $ and there re^- 
mains 2 ; fb that after /. 316 15 09 f is fubtra£ked from 
i.549 14 07', the Remainder is7. 232 x8 09 1: 



From 
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/. s. d. 
From 549 14 07 { 

Take 316 15 09 £• 

Rem. 232 18 094 

After the fame Manner muft we proceed in other Sub* 
tra&ions, let the Quantities or Things to be fiibtraded 
be v<rhat they will, the Difference being only this^ n)iz. 
That in fomt Cafes more Units, and in others^ fewer^ are 
= One Unit of the next fuperior Denomination : Here 
can therefore be no need of any farther Diredions. 

Thus much £>r the Subtra^on of Numbers of the 
fame Denomination. 

But now Subtra&ion does not fb much take Numbers 
o£ different Denominations from each other, as it (hews, 
by the intermediate Sign — , that they arc to be fo 
taken: Thus^ 

12 Shillings 23 Minutes 

10 Pence 15 Secondi 



r. d. 

12 — lo 23 — 15 



1 1 



Except the different Denominations be firfl: reduced 
Into one and the fame Denomination; Thus, izs. re- 
duced intoFence, are 144^. then 10 d. taken from 144^. 
leaves 134^. or, 11 ^ zd. But how thefe Redu&ions 
are to be madd, (hall be (hewn in the Vlllth Chapter of 
this Treatifc. 

But now, m every Subtradron aSiually to be per^ 
formed, we muft note, that the Quantity to he fub- 
traded, ought to be lefs (at Jcaft not bigger) than the 
Quantity it is to be taken from : for it is impo(rible to 
take a greater Quantity from a lefs ( (incc the Part can- 
i nor 
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not be greater^ nor fo great^ ns the IV bole) : Thus, for 
Ei^ample, it is impoffible to fubtra<5t 8 from 5. 

But now, tho' this, in it(elf, be impojjible^ yet it is 
often required to be done amongft Arithmeticians, efpe- 
cially amongft Algebraifts, as a thing poffible ^ for they 
fuppofe Cbefides real ones) certain imaginary Quantities, 
lefi than nothing, which they call Negative Quantities : 
And as (for Diftindion's fake, where it is needful) to 
true Quantities (which they call pofitive or affirmative 
ones ) they prefix this Charafter, +, the Sign of 
Addition or Affirmation ^ fb, to imaginary or nega^ 
tive Quantities, they prefix this Charafter, . — , the Sign 
of Subtraction or Negation. 

Thus, for Example, if 8 be to be taken from 5, 
they (ay, there remains — 3, or a Quantity lefs than 
notbifigy by the Number ^bree : Which may be far- 
ther explained, thus, 

He that batb 5 (iiippofe Shillings) and owes 8 s. is 
faid to bave — is. i. e. 3 j. lefi than nothing -, or (what 
is the lame thing) to owe 3 s. 

Nor are thcfe fiegative Quantities introduced without 
very great Advantage by Arlthmeticiaqs (alfo by Geo- 
metricians, and other Mathematicians) as might be (hewn, 
was this a proper Place. But, to go on. 

The Keafon of this Rule of Subtjlaction (whether 
we begin at the left Hand, or the rigbt^ is fufficiently 
evident from the 9th Axiom, viz. S[%e fTbole is = all 
its Parts taken togetber : Thus, the SubtraAion of all 
the Particulars^ is equivalent to the Subtraction of the 
IVbole SuBDucEND, or Number to be iubtra<%ed. 

Ifi the laft Chapter it was faid. That the mo(t certain 
Proof of Addition is by Subtractions the Method 
may now be taught, and is as follows. 

Having 
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Having adde<L fiippofe, tw6 Nnmbers together, if 
one of them be iubcraded from the Sum, and the Re* 
mainder be =b the ctber^ the Addition is right. Again, 

If you have added diwrs Nnmbers together, if any 
pne or them be fubtra<5ted out of the Sum total, and the 
Remainder be = all the reft ( added together ) ; or if 
the Sum of all but one be fubtra Aed out of the Total, 
and the Remainder be == the Number left^ then your 
Addition is right. 

Here follow Ibme Examples, which, at the fame time 
as they will explain to you this Method of proving what 
you have before done in Addition, may alfo ferve for 
jour farther Pradfcice in Subtraction. 

From 5965 1491 854643864 

Take 976 590867659875 

Rem, 4989 900986983989 

k s. dk 

From 105456 20 08 10 1 
Take 98765 ij 10 ox t 

Rem- 6691 6 18 09 

Years M. W. D. H. M. S, 

From 2740 10 3 <^ 03 * 4 4^ 
Take 1022 10 3 o ^3 14 4* 

Rem. 1717 12 3 6 23 59 59 

Lei«. M. Y. F. L Sig. « ' " 

Fr<Hn 1227 I 913 2 2 II ax 04 51 
Take 661 i 9'3 ^^ i 9 ^a ^J 5^ 

Rem. 563 a 1759 * *» » ** S^ ^9 
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^Toy IVeigbt. Averdup. Weight. 

Lib. Oi. dwt. Gr. Tuni H. Q^. P. Oi. 

From 174 04 16 15 3 02 o 06 05 
Take 161 04 16 16 2 02 o 06 06 

^em. 12 XI 19 23 19 3 27 15 

The Demonfiration of this Frocefi, and all others of 
the like Nature, depends (as will eafily be feen) on the 
IXth Axiom. 

Biit now, though this Proof be the moft certain^ yet 
fmce it may fojjibly be more tedious than the firft Opera- 
tion itfelf'j perhaps it may be better for the young 
Arithmetician ( to whom chiefly^ if not onfy^ thefe, or 
any other Proofs, are needful^ in its Steady to repeat 
the Operation 01 Addition^ efpecially if he do it in a 
retrograde or inverted Order, as was fliewn in the laft 
Chapter. 

From the forementioned IXth Axiom, is alio natu- 
rally deduced a Method of proving Subtraction : *Tis 
as follows. 

Add the leflcr Number and the Remainder together, 
and if the Sum of thefe two ( here caUed Parts^ be = 
the bigger^ or that from which the leffer was taken 
(which is here called the Whole J then the Work is 
right ; if not. Care muft be uken to difeover and cor* 
vtSt the Error. 

EXAMPLES. 

I. s. d. 
From 4986 S49 H ^7 4 

Take 3679 316 15 09 j 

Rem. 1307 asa 18 09 ^ 

Proof 4986 549 14 07 i 

Now, 

f 
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Now, by thefe Keciprocat Proofi, the young Arith- 
metician may eafily, and ufefully enough, lee that 
Addition is, as it were, the * Genefis of tbat^ whereof * /frwK, a 
Subtraction is the f Analyfis : Or, That what Addi-^'^*'**'» ^*'- 
TiON creates ov does^ Subtraction tefoPves or undoes, t 'A^dkunt, 

ab afif r^, & 

^UE srio N S. '^•» ^^*^^' 

I. A Merchant^ had 5 Debtors, A, B, C, D, and £ ; 
which together owe him /. 1156 ^ B, C, D, and E, toge- 
ther owe him /.737 : What is A's Debt? 

II. What Sum is that to which, if I add /.40 19 1 1 i, 
the Sum will be /. 509 11 4? 

Anfwer. 7.468 19 4 r- 

III. The Sun runs through the; Zi^i/^cib in 3 65. Days, 
5 Hours, 49 Minutes ^ The Moon in 354 Days 8 Hours 
48 Minutes : What is the Difference of each Period ? 

Anfwer. 10 Days, 21 Hour^, i Minute. 

IV. The Simi of 2 Numbers is 1964, and the leiler 
of them is 856 : What is the greater? 

Anfwer. 1108. 

V. Two Perfbns are of different Ages ; the^ elder of 
them. A, is 95 Years and % Months, and the Difference 
of their Ages is- 32 Years and 6 Months : What is B's 
Age? 

Anfwer. 62 Years 11 Months. 

•Tip^more^^ion^ in the APPENDIX; ' 

I now proceed to the Explanation oi Multiplication. 

£ CHAR 



2^ 
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CHAP. VI. 




O Multiply, is to find a Numher wbicb may 
contain a given iJumbet as often as ^tis re^ 
quired. 



As, if it be fought what Number will contain a given 
Number, twice^ thrice^ four times j twenty times ^ an bun^ 
dred times^ or a tboufand timesy &c. Multiplication 
teaches to find this Number. 

S*bat Number, whofe Double, Sriple, ^adruple^ 
&c is fought, is called the Multiplicand. 

4 

^bat Number which (hews bow often the Number 
fought mull contain the Miltiflicandj is called the JUul^ 
tiplier. 

Sotb of thefe^ viz. Multiplicand and Multiplier, are 
called FaSlors. 

. LafWy, The Number fou^t is called the FaCi or 
TroduSl. 

Thus, if lo X by 2 be = 20, 10 will be the Multi'^ 
plicand, 2 the Multiplier C both called Factors ) and 20 
the Fail or Product. 

Though it is all one which of the two given Numbers 
we make the Multiplicand^ and which the Multiplier^ 
the Produ6i, either Wa)^ being the famei fi>r three 
times four, is the lame as tour times three ^ twelve being 

^ produced 
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produced either Way, /. -t ^ 3 ~ 3 ^ 4 =^ ^^ • The 
&me in others. 

The forementioned Terms being underftood, the fol- 
lowing Definition o{ Multiplication may, without much 
Difficulty, be underftood. 

Multiplication finds a Number which contains the 
Multiplicaftdy as often as the Multiplier contains an Unit. 

Hence is manifeft what was faid at the Beginning dl 
Chap. III. n)iz. That Multiplication (at leaft 
fifthly taken ) is fcarcely any thing elfe but a manifoH 
Addition, ov z Compendium of Addition; for it is 
the lame thing to triple^ or to multiply by 3, as to fet 
down the Quantity three timesy and add them ; the Pro- 
dud of that Multiplication being the fame as the Aggre^ 
gate of this Addition : 

Thus, 2x2 = 2 + 2. 2x3 = 2 + 2 + 2. 2x4 
=s 2 + 2 + 2 + 2, Sc 

Where, by the Way, you may note, That the Num* 
bcr 2, wliether it be added to^ or multiplied by itfelf, is 
increafed alike, i.e. 2 + 2 ==: 2 x 2, which happens only 
in this Numb^ 2. 

You may alfo, by the Way, note. That the Produifj 
or Number produced by Multiplication^ is often called a 
Ke£iangle^ or Plane^ or Plain Number^ a Metaphor 
borrowed from Geometricians^ where, irom multiplying 
a Length into a Breadth^ is gained a Plane^ or the Area^ 
or Content of a Kefi angle ^ or right-angled Parallelogram. 
But, to return s 

Having now, may be, more than enough explained 
the Nature of Multiplication, it now remains to fliew 
bo^ to multiply. 

£ 2 And 
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And here, firft, letusnbtc, That Multiplication 
is exerciled or imployed either in ftmple Numbers ( I 
mean in Numbers expreffed by one Figure) or in ctm-- 
pound Numbers, i^^e. fuch as are exprelTed by more Fi- 
gures than one. 

As to what relates to the MultipKcation of fitnple 
Numbers, we mull be obliged to our Memory^ or to 
the Principles of Addition, until Ufe and Exercife 
Ihall have made it £imiliar : Thus, if any one knows not 
what 3* times 3 is^ or 5 times 7, he may add 3 threes^ 
or s /evens together^ the lame in others : For, as I juft 
before have (hewn, 3 + 3 + 3==3>^3; and 7 + 7 + 
7 + 7+7 = 7x5,/.^. to gain the defired ProduSl^ 
the Multiplicand muft be io often added to itfelf^ as an 
Unit is contained in the Multiplier. 

But, left thefe y^dditions (hould appear tirefome to 
the young Arithmetician, a Table mav be at once, by 
the fame Method, made^ which Table is ufually ap- 
plied to on thefe Accounts, and which, at Sigbt^ gives 
the Produds of any two fimple Numbers. 

The TABLE. 



I 


2 1 


3 


4 


5 
10 


6 
12 


7 


8 
16 


9 

18 


2 


4 


6 


8 




3 


9 


12 


15 


18 


21 


24 


27 




• 


+ 


16 
5 


20 


24 


28 

35 
42 


32 

40 

48 


36 
45 
54 




25 


30 
36 








6 








1 7 


49 
8 


S6 
64 


63 

72 
















9 


81 



I now 



VJ^ 



chap. Vlt Cy Arithmetic. %^ 

I now proceed to (hew how to multiply compound Num- 
bers, when the Multiplier is a Simple Number. 

EXAMPLE. 

Suppofe the Number 3421 be to be doubled^ or mul- 
tiplied by 2. 

Under the Multiplicand 3421 (which, not out o£Ne^ 
cejfity^ as has been already laid, but out of Con'veni' 
ency^ is generally chofe, as here, the higgeft of the two 
given Numbers) place the Multiplier 2, and (dtawihg 
a Line) under each of the Figures of the Multiplicand^ 
place its Double (becaufe the Multiplier is 2). 

Thus the Double of one Unit^ are two Units ; the 
Double of two fens^ are four Jens^ or Forty ; the Dou- 
ble of four Hundreds J are eight Hundreds ; the Double 
of three ^boufands^ are fix fhoufands. 

3421 

2 



2 

40 

800 

6000 

6842 



Which Numbers coUeded into one Sum, n)iz. 6842, 
are double the whole Multiplicand 3421 ^ for, fince 
all the Parts taken together, are = the IVboU^ therefore 
all the Parts, twice taken^ will be = the Whole twice 
takeHj I e. the Double of all the Parts^ will be =s the 
Double of the l^bole. 

' ' Which 
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which Dcmonftration ( mutatis mutandis ) is of the 
iame Force, if applied to the frifk^ ^adrupk^ ^in* 
tuple, or any other Multiple. 

Again, If the fame Number, 3421, be to be multi- 
plied by 8, all the Figures of the Multiplicand muft be 
oSiupled, or taken 8 times ; and each of their 0£iuples 
mv& be' fubfcribed in their Places, and then coUeded 
into one Sum, Regard being had to their Places : Thus, 

I Unit odupled, gives 8 Units ; 2 Tens ofiupledj give 
16 Tens 'y 4 Hundreds, 32 Hundreds ; and 3 Thoufands, 
24 Thoufands ; which being coUeded into one Sum by 
Addition, you gain the Ofluple of the whole Multi^ 
plicand^ viz. 27368 = 3421 x 8. as ismaniieft; 




27368 

Thus you fee that the particular Multiples of each 
Figure, may be placed in fb many diprent Lines j or 
ramer, in two Lines ^ thus, 

3421 
8 

24268 

31 

•—••■■• 

27368 

Fori 

t 
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For, lo long as this is in hotb taken care o£, viz. To 
place each Figure in its proper Place or Degree, it mat« 
ters not whether you make two Lines or more s the fame 
Sum being either way gained 

But now, £ot the greater Advantage and Expedition 
in working, the Same Produfi or Sum of Addition may 
be found by a runnim Work of MultipUcation (though, 
for Cteamejs fake, the foregoing Method vfzsfirft in-' 
ierted). 

Thus in die foregoing Example, 

After 8 Quiz, the 0<9iiple of the Figure i) is placed 
in the Unit's Place, the next is i6 ^ens Qviz. the O^-* 
pic of two Tens) 6 of which being put in the Place of 
Sins^ for the other lo Tens referve i Hundred; then 8 
times A Hundred is 32 Hundred, to which the i Hun« 
dred C referved ) muft be added, which makes 3 3 Hun- 
dred, 3 of which being put in the Hundreds Place ; for 
the other 30 Hundre^ referve 3 ^beufand; but if to 
thefe 3 Thoufand 24 uboufand be added Quiz. 8 times 
3 Thoufand) you will have 27 Thoufand to be fet down 
in their proper Places, as in the annexed Example. 

3421 
8 



27368 



Thus has been enough (I believe) taught how to pro- 
ceed in multiplying compound Numbers, when the Mulr 
tiplier is a Jimfie or Jingle Number. 

But, if not only the Multiplicand, but alfb the Mul^ 
tiplier be a compound Number, the fame Operation as be- 
fore, muft be repeated as often as there ace Bgures of 
the Multiplier. . 

The 
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The Numbers fo found (having due Regard to their 
Places) mull be collefted into one Sum by Addition. 

E X A MP L E. 

If the fame Number 3421 be to be multiplied by 28, 
after you have &b(cribed 8 times the whole Multiplicand 
( found by the Method juft before taught ) ^ou muft 
al(b fubfcribe 20 times the Multiplicand ifoiz. 68420) 
or (for the greater E^ in working) the Double of the 
Multiplicand ( found as taught above ) €0 that its firfi 
Figure to the Right Hand be put in the Place of fens 5 
its next in the Place of Hundreds^ &c. or by adding a 
Cypher to the Right Hand of this Double 6842, you 
will have ten times its Double^ that is, twenty times the 
whole Multiplicand ; which added to 8 times the fame 
Multiplicand before found, you will have 28 times the 
Wi&o/tf Multiplicand ; as is manifeft, n)iz. 95788=3421 
X28. 

3421 
28 



27368 
6842 

95788 



In like Manner muft you do in others, be the Num« 
ber of Figures in the Multiplier what they will. 

More Examples may be as follow, 

56783 59832 

398 907 



454264 418824 

511047 5384880 

170349 

*- — 542<i7624 

22599634 870- 
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8706545 759837 

54086 90705 




52239258 3799185 

69652344 $3188590 

348261720 68385330 

43532715 



470902084698 



7374218085 



But if there be Cyphers at the End of either Multi- 
plicand or Multiplier, or both^ you may multiply the 
remaining Figures (as has been already ihewn) and to 
the right Hand of that Produd, put jo many Cyphers 
as there are Cyphen at the rkht Hand of eiti)er Multi- 
plier or Multiplicand, or btObi as in the following J?x^ 
amples^ 

5968000 5683 

6 9000 



35808000 5 I 147000 

97638000 
4670000 



683466 
585828 

390552 



45 59 69460000000 



Again, 



Cyphen di^Mukiph 
ores of the JduftipUcand^ a 



TbiM, 



/ 
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Thus, 869 X 10 =s 8690, 636 X 1000 >= 636000, 
786 X 100 = 78600, 895 X loooo = 895000O5 ^c. 

But now. Numbers whofe Denominations are diffe- 
rent ( of which Sort are to be efteemed Numbers only 
oifecondary Denominations) can't be otberwife multiplied 
than by the intermediate Sign x, either exprefled or un- 
derftood. 

Thus, if 4 Feet be to be multiplied by 2 Inches, the 
Produ6fc will be 4 Feet x 2 Inches. 

Though, if thcle befirft reduced into the fame Name, 
diey alfo may be multiplied by each other. 

Thus (4 Feet ;. e^ 48 Inches x 2 Inches ==: 96 Inches, 
/. e. 48 Inches x 2 = 96 Inches. 

Again, altho' the primary Denominations of Numbers 
tfr^ different amongft themfelves Qv,g. ?i«j Different 
FROM Hundreds^ whence, in Addition, Tens and Hun- 
dreds can't be Added together ) yet yill of tbem^ as 
they are Denominators of Units (for 7;. g. ^ens are Tens 
of Units I Hufidreds^ Hundreds of Units^ &c.) are to be 
accounted alike ^ and therefore may^ all of them, be 
Multiply'd by each other ^ for Inftance, Not only 
^ens by ^ens^ Hundreds by Hundreds^ but alio ^ens by 
Hundreds^ See. 

And for the like Reafon in Decimal Fractions, 
and alfo in Vulgar ones, not only Si'entbs by Jentbsj 
Hundredtbs by Hundredtbs (&c.) I'birds by fbirds^ 
Fourths by Fourths (&c.) are multiply'd, but alfo 
ftlmibs by Hundredths i^xcj Thirds by Fbwrths (&c.) 
^z. As they are jUI fuppofed to be Parts of they^iiw 
UifiT or T&iKG, and therefore Hommmoux 



On 



^ 
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On the contrary, if ( i^. g. ) 3 fourths be accounted 
Parts of a Shilling, and 2 thirds^ Parts of a Penny, 
they can't be multiplied together ^ for as 3 j. x 2^. makes 
6, not Either. Shillings or Pence ; fo, for the like Rea- 
Ibn, 3 fourths of a Shilling >^ 2 thirds of a Pennv, 
make not 6 twelfths Either of z, Shilling otz Penny. 

Before I proceed to the Proof of Multiplication^ the 
Learner may here ufefully enough obferve, that Every 
Multiplier Is really to be efteemed an abfolute Number, 
ft e, oi no fecondary Denomination • for it is manifeft, that 
the o»/y Bufinefs of tht Multiplier^ is to number tht^tmes 
the Multiplicand is to be added to itfelf ^ but to Numera-- 
tion^ or Numbering^ no fecondary Denomination has the 
leaft Regard. 

Hence, he that multiplies 4 Feet by 2 Fect^ does no 
more than miiltiply 4 Feet by the Number 2 5 and thus 
the Prodn^ ^iz'. 8 Feet j is only t)M Aggregate of the 
Multiplica/fd 4 Feet + 4 Feet ; thus again, 4 x. x zs. 
is no more than 4 s. x the Number 2, C^r. 

Thus is the Reafon plain^ why ♦ Homogeneal Num- * ''^^^i 
bers may be multiplied together, but f Heterogeneal ones r^^^genus. 
not ; for Inftance, 4 Feet x 2 Feet = aPeet ; out 4 Feet '^ 
X 2 Inches, are=s 8 neither Feet nor Inches, ^r. t 'Erw®-, 

' ^ alius, & 

Thii«,iftt)>«f^Faftorsbeputthey2w»^yJro«di^ryDeno- ^'^ 
minatiaiu then Multiplication is converfant about Things 
of die /ameficendary Denomination, /. e. Cbecanfe the 
Multiplier vk really to be efteemed an abfolute Number, 
or of no fecondary Denomination ; therefore) the Multi^^ 
plicand is to be efleemed as an Aggregate of Things of 
one fecondary Denomination ; but if both Fa&ors have 
different fecondary Denominations, then Multiplication 
is^emji^oyed about Things of different fecondary Denomi- 
nations, i. e. for the Reafon before given, the Multi^ 
plicand is to be efteemed as an Aggregate of different fe^ 

F 2 condarj 
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candary Denominations ; but fince Arithmetic allows 
of no fucb Aggregate, therefore neither does it admit of 
the Repetition or Multiplication of fucb Aggregate. 

t now proceed to the Fhoof of Multiplication. 

As Addition improved by Subtraction (itsO>n- 
trary)lb Multiplication is hc& proved by Division 
C its Contrary ) for what is done by Multiplication, 
IS dijfohd or undone by Division : For, 

IVben a tbird Number is produced by tbe Multiplication 
of two otber Numbers^ iftbat tbird Number be divided by 
either cf the otber two^ tbe remaining one will be^ by that 
Means J produced: Thus, 

If by multiplying 6 into 8, or ( which is the fame 
thing) 8 into 6, I get 48 ; then, to try whether my 
Work be right, I divide this Produd by either of the 
Faftors, and if the other be produced, it is an Argu- 
ment that it is right ; but if otherwife, it is certain that 
there is a Fault committed fomewhere. 



Now, after this Manner may every Operation in this 
Rule be proved ; yte, becauie Division has not been 
here yet taught, I (hall iidert a Way of Proof, which 
may lerve die Learner at prelent : *Tis as follows. 

Let diat which before was your Multiplicand, be 
now made the Multiplier, and the contrary, and if 
the Produdi be the Same it was before^ there is ^at 
Keafon to believe it is a true one s but it no^ that it is 
erroneous. Here fellow ibme 

^UBSriONS. 

I. What Number divided by 4, wUlgivc (the Qao» 
tient) 9? 
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n. A Third of what Number is 235 ? 

Anfwer. 705. 

III. Admit the Earth's Circumference is %6o Degrees, 
and that one Degree is 60 Miles^ how many Miles is it 
round the Earth ? 

^paser. 21600. 

IV. If in a Mile there be 1760 Yards, how many 
Yards are there in 1760 Miles? 

Anfwer. 309760a 

V. A certain Sum of Money is divided betwixt no 
Men, their Shares come to 15 /. each, how much Money 
was diftributed in all ? 

' Anfwer. 1650!. 

VI. Since a Tear contains 365 Days (&t we will not 
here meddle with the odd Hours, Minutes, £^c. which, 
eveiy 4th Year, make one Day, and is the Caufe of 
Leap- Year) how many Hours are there in a Year ? 

Anfwer. 8760. 

I proceed now to explain Division. 




CHAP. 



J» 
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CHAP. VII. 

O Divide, is ta Part any given Number- into 
ir^l^ 'iwj' Number of Eq^ual parts; or, to find a 
"fOfs^ Number which may ficw How often aHygiven 
. • 7^ NHftber is contained tH any.gi'wn.Nmnher. 

Now, in the Divifibh of Numhersy, there are two Num- 
bers Given, "Viz. The Dividend, which is to be part- 
ed, and the Divisor, which denotes the Number of 
Parts into which it is fuppofcd to be djvided^ wi/c^fr 
being Giv.en, a/^/Vrf-is-SooGHx, which is called The 

§uOTiENT ; for it fhews C Quoties ) How often die- 
ivisor. is contained in the Dividend, or (which is 
the fame thing in effeft) How often the yer/flf r can be 
taken from the latter. 

Thus, if the Nu^iJ^r i? be. t^, be divided into 3 
equal Parts, the ^otient (fuppoft 4) fhews the Value 
of one 3d of it, or fiiews How often the Divisor 3, 
is contained in the Dividend 12. 

Thus again, if the Nupiber 20 be to be divided by 
(the Divisor^ 4, or to be parted into 4. equal Parts, 
or if 4 divides 20; or laftlyy if it be fought How 
Often 4 is contained in 20, or How often it can be 
taken ^(jw it i the Number arifing, or Quotient (fup- 
pofe 5 ) fliews what a 4th Part of that Number is, 
/. e. If the Number 20 be fuppofcd to be divided into 
4 equal Farts, what each of thofe Parts is, viz. 5 i or 

How 
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How OFTEN 4 IS contained in 20, or How often it can 
be taken from it, viz. Five times. 

What has here been laid, being well obferved, th* 
following Definition of Division will be cafily under- 
fiood« 

Division finds a NuhAer ivbicb may contain an XJnit, 
as often as the Dividend contains the Divisor 5 or^ 
mihUb is contained in the Dividend, as of^ten as an 

Unit is contained m tie Divisor. 

• 

Hence is manifeft what was (aid at the Beginning of 
Chap. III. n)iz. That Division (at Icaft when the 
Di^iforis an Integer) is fearcdy my thing etft btif^ 
fnantfold 9bBTRACtioN^ or a 'Compendium )[^f Subtil Ab^ 
TiON i for he that asks How often the Nutnber ( £br 
Inftance) 12 contains 3, does the fame as ask How 
often 3 can be tak^ Irom i± i and if by a continual 
fiubcraAion he finds How often 3 can be ta^en froth 
12, witfaoiitaRemainder:, he finds, at the (kitit tihie. 
How often, precifoly^ 3 is contained in 12 ^ which ii 
the very fame thing as T o divide 12 by 3. 

Whofb now well underftands what has been Idid^ ihtift 
&e thro' xhtjrenuine Foundation of DitustOA. 

But fince the Labour would be almofl infinite^ in 
large Divifions, fepard^ety to perform fo many Subtrac- 
tions as are iiifficient, the Matters of praSlical Arithme- 
tic, have contrived wondorfuUy to ./&ar^^» this j^eaf. La- 
bour. Thus, inftead of ah Ofi^^^ Sub^traction^ they 
iiibtraft Some Multiple of the Divisor, which comes 
to the fame thing : Thus, in me foregoing Example, 
where the Number 1 2 is propofed to be divided by 3 ; 
it is the fame thing whether we fuotraa: 3 four times^ or 
4 times^-^ once (ba:aufe 3 -H^ + 3 + 3 = 3 x 4), o re- 
maining either Way. 

But 
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But now, by bow much the greater the Dividend 
and Quotient fhall be, fo much the more the Advan* 
tage ra this Compendium appears. 

If 20 be to be divided by 2, in the Room of ten 
Subtradions of the Number 2, I fiibftitute the Subtrac- 
tion of 2 taken 10 times s for 2 x 10 = 20. 

If 360 be to be divided by 6, inftead oS Sixty Sub* 
tradfcions of the Number 6, I once iiibtra& 60 times 6 : 
The like in others. 

Having now, as I believe, fuffidently explained- the 
Natuhe of Divifion^ and Compared it with Multipli^ 
cation^ the next thing will be to explain its Praffciej or 
to teach bow to divide. 

And here firft let us note. That in the Pradice of Di- 
vifion, the Divifor will be either a Simple Number, to 
be denoted by One Figure, or a Compound, to be ex« 
prefs'd by More Figures than One. 

If the Di'vifor be a Simple Number, and the D/w- 
dend alio be Less than 10 times the Divifor^ we muft 
be obliged to our Memory for a Solution, or eUe make 
Uie of the Table in the laft Chapter. 

EXAMPLE. 

If it be fought How often 3 Is contained in 24, firft 
iet down the Divifor and Diwd^ thus, 

DIviibn Dividend. Quotient 
3 ) 24 ( 8 



Having 
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Having thus placed the Numben, begin fety dhidf^ 
asking how many times 3 (the Divifdry can be had in 
24 (the DrvidtiM) ^ now, your Mfftwry^ ot the forego- 
ing S^atfe^ will an(wer us, 8 times ^ which 8 place in the 
^otientj and multiply the Dwtfor thereby, and fub* 
trad the Produif ( 24 ) from the Dwidend^ and there 
remains o : Thus the Work \& finiflied. 

But if the Number to be divided, be not lefs than 10 
times the Divifor^ we muft proceed hv Degrees, and 
fubtrad Diverse MuUiples of the Divi/ir fucccffively. 

E XA MP L E. 

Suppofe I am to dmide 4544 by 8. 

Firft I confider How o? ten I can hav^ the Dimifor 
in the firft Figure, or Figures, to the left Hand the 
Dividend that is or are either equal ti> ex mtt greater 
tbanitGAf: As^here, 

I confider How maky times 8 can be had (not in 4^ 
for that would be o times, and a Cypher at tJhe left 
Hand, of any wbok Number, is of no Value, but) in 
45, and find it 5 times ; then fetting 5 in the ^otiejiL, 
I multiply it by 8 (the Divifor^ which makes 40 ; this 
1 take wom 45, and fet down the Remainder ( 5 ) then, 
to this Remainder I bring down 4, the next Figure in 
the Dividend^ making a Point under it (as a Mark that 
no Figure may be either omitted^ or twice brought 
tlown) ; then 1 confider How oi^ten 8 can be had in 54, 
and find it 6 times ^ then fettfng 6 after the former Fi* 
gure in the Qiuotient, I mvAtt^'it aHb by (the Di*oifor) 
8, it makes 48, which I take from 5f4, and fet dowft 
the Remainder 6, to which 1 bring down the next Figure 
4 (making alfo ei Point under /0> laftly, I confider 
IJow OFTEN 8 can be had in 64, and find it exafily 8 
tunes, putting 8 in the Quotient, and multiplying ( the 

G Di'ViforJ 
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Divifar) 8 by it, the ProduH is 64, which I take from 
J64, and there remains o ; and noiw aH the Figures of the 
Dividend being already brought down and divided, the 
Work is done, and the ^cttent is 568. 

Diviibr. Dividend. Quotient. 

8 ) 4544 ( 568 
40" 

54 
48 

64 
64 



Here the Learner may obierve^ 

T. That in this Way of Divifion^ the Number of Fi* 
gures in the ^uotient^ will be always one more than the 
Number oi Points in the Dividend. 

z. That, thro* the whole Operation, every Remaiiv 
der muft be lefs than the Dtvifor^ othcrwife the ^otienjf 
is too IfUkj or the Operation wrong. 

But to go on^ 

There is one ObjeSlien which may poHibly be ftarted 
by the Learner^ concerning the Method of Dividing be- 
ipftt taught ; but what fellows will ealily remove it. 

Siippofe, for Infiance, a86 was to be divided by 3, 
proceeding by the Roles before given, the Work wili 
fiand as follcws,^ 
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s ) 486 C ^6z 



• • 



18 
18 



6 



Hdre the Learner may &hje{l^ that the ftgufe 4 fn 
the place of Hundreds j and 8 in the Place of Stensj do 
Aot fignify JtMply fb many Units ; but that the fifmer 
figbifies 4 Hundreds^ and the Ai//^r 8 fens ; and there* 
fore, that 3 is not contained barely twice in 400, but twt> 
bujtdred times ; and in 80, not four ^ hut forty times. 

Tbif^ indeed, is true^ but it is in like manner true^ 
'that of the Figures i and 6 placed in the Qiiotient ( al- 
tho* when they were firfi wrote down, tbey might fccm 
to fignify Jifffply lb many C/nits ; yet^ when the vibole 
Divifion is penbrm'd, it is manifeft that) tht former fig* 
nifies aite Hundred^ and the latter^ Sixty; and, there- 
fore, we do not fay, the Divifor 3 is contained oncc^ 
and fix times, and twice in the Dividrnd 48^, but One 
Hundred Sixty and Two times : And, indeed, in the 
very Beginning of the Work, if we have regard to the 
Places of the Figures, we do not (ay, fimply^ that once 
^bree is to be ttken from 4, but one Hundred times 
S'bree from 400, or tbret times ow Hundred firom four 
Hundred. 

Thus again, in the next Work, we do not fb much 
take Six times Tbree from 18^ as Sixty times Tbree 
from x8o^ fb that the Work ihould really fland as 
£)IIow$, 

G2 3) 
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$ ) 486 C >oo 



/ 



186 C 60 

180 

6(2 
6 



But, for Brevity's Sake, in Prance, the fitting dewn, 
Vii fidftraffiiig ibab Cy^ets, k omitted. 

FCMT the Leamer's &rther ¥ra£tkc in dividing by a 
/^^.F^re, fonae of the ficft Examples in Multipli* 
CATIOM may be proved thiu^ 

C6842 > S 2 ; 

PtvMle the ^oA(^« < 27368 > by ^ 8 stkefi^r 

C3J8q8ooo> i 6 3 

Qf the Favors (not out of Neceffity, tmt to fave Troi4>Ia> 
and if the ^ufaients be = the otb^ Faj^ors^ the Work n 
right) if not, there's a Fauk committed ibmewhepe. 

a)6842C34n 8)27368(342:1 6)358o8ooo(5968c«o 
6- • 24- • 30 •• 

S 3j 5» 

8 32 54 

4 16 40 

4 16 36 

2 8 48 

z 8 48 

O O 000 

Witb 



"With a little Experience, the Leader will be able to 
divide any Nnmberby afrti^H Figure, without eUiually 
retting down the leveral Produifs and Kemaiuders, as is 
done in the foregoing Examples. 

But now, if any Part of the Dividend rcmaias after 
the Divi/or is "taken out of it as often as podilile, fucb 
Remainder will be the Niimeraior of a Fraction, whole 
Denominator will be the Dtvijhr ; and ibis Fraction, or 
at leaft, another of the fame Value, in lefs Terms, muft 
be placed after the iNTRGERs-of the ^otient ^ thus will 
the exa£i Quotient be gained." - Thus, 

If the Number 560873 be to be divided by 7, pro- 
ceeding as before taught, you'll at l^ft find the Number 
jremainir^i tWereibrej after the itto/* Numbers 80124, 
of rhe ^atieHt\;'yhu .rm&.'^Mcb Hk Fra£li<in ^ Thus, 
80124 • " *^^ ^^'^'^ "Quorrem fought,- 6r the feiJentb' 
Part of the Numbpr 560873 ; or by, this wc find, that 
the Number 560873 contains the Number 7, 80124 
times and ; {-five feveitths) of another time; and laftly, 
that /Wj'Nnmber 80124 ^ (*^* ^otienf) is contained, 
exaSily '7 times in 560873 Cche DividindJ ^ 1 he like in 
others. 

For tho' the Remainder 5 be adually 5 Units of the" 
Dividend, yet we muft have but a 7th Part of it to add 
to the whole Numbers of the Quotient, and a 7th Part 
of 5 is =a ij as may be ilkftrated enough for the pr&i 
fent, thus. 

Let the I-mc A B reprefeni the 5 remainia^ Units, 
one of which, as A i, let be divided into 7 equal Farts : 
Let the Line CD (= AB) be divided into 7 equal 
Parts, then will Ci be one fevenib of AB = ^ (five 
feventbO of Ai, orof i V>iit. 
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7) 560873 (Soia^^ 

08 

7 

^7 
H 

33 
28 



Belbre I leave Dmjton by a Single Figure, the 
Learner may know, that Bipartition, or Halving, 
or Dividing oy 2, is hefl done as follows : 

Suppofe 546378 be re<)uired to be divided by 2, or 
halv'd, firft I fiiy, the Half of 5 is 2, but $ being odd^ 
I carry the i that's left to the next Figure 4, and fay, 
the Half of 14 is 7, then the Half of 6 is 3, the Half of 
3 IS I, the Half of 17 is 8, and the Half of 18 is 9 : 
ThuS) 546378 being divided by 2, the ^otietit is 
273 1 89. 

And now, Simple Divijim^ or Livifion by a Single 
Figure, being well underftood. Compound Divifion^ or 
Divifion by Two, Three, or More Figures, will not 
be very difficult, this being bvilt upon the \tty fame 
Principles with the other : However, for the Learners 
Sake, the following Helps are given. 



EXAMPLE. 
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EX AM? L£. 

Divide 6763082 by 379 ; Firft confider how many 
Figures at the left Hand the Dividend^ make a Num- 
ber cither equal to^ or next greater than the Divisor. 
Chere they are tbree^ for 6, or 67, arc each I^ess than 
the Divisor, and 676 the Next greater) ; tSen con- 
fider How often 379 can be had in 676, or, if you 
will, How often 3 in 6, having Regard to the follow- 
ing Figures in the Divisor (particularly to the next Fi- 
gure There, viz. 7, for tho* the Number 3 is 'found 
Twice in 6, yet Twice 37, n)iz. 74, catft be had in 
67, much leis Twice 379 in 676, therefore) finding 
it but Once, fet i in the ^otient^ and multiply the 
Divifor 379 by //, and fubtrad the ProduSl 379 from 
676, and fet down the Remainder 297 ; to the right 
liar\d whereoi^ bring down the next Figure of tnc 
Dividend ( viz. 3. J having firft made a Point at it, 
and then proceed, as already taught, ^till the Divifion 
is finiih'd, and you'll find the true Quotient to be 
178447^. See the whole WoRic. 

379) 6763082 (i7»44f^ 
379 



• • • • 



. a? 73 
2653 

3900 

303a 



« » 



1688 
I5I6 

1722 
1516 
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The Mowing Examples are Proofs to ibme in 
the laft CuAPTivR* 

»8 )i>5788 C 34*x ^^S ) 22599^34 C 56783 

84" 1990 



• • • • 



117 £699 

iiz 2388 

58 3it5 

1< . 2786 

• r 

r _ 

■ I 

28 330$ 

28 3184 

___ r 

o ■ 1194 



But theie, and fuch like Operations, niav aI(o be 
performed without actually fetting down tne ieveral 
Products, though ^twill be necei&ry to fet down 
the Remainders: Thus, 

8706543 ) 47o902o!84$98( 54086 

35574934 
74IJ76269 

52219258 

* 

The following ObfcfvatioD& may be of good Ofc to 

the Learner. 

»k • * 

I. When any Number is .given to be divided, if a 
Number offer itfelf that wUl dmide both the Dividend 
laiKI^ Divifofj without a Remainder i tbefe patients will 

be 



r 
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be in the fame Proportion ibofe Numl^irs were in befi>re 
f$tcb Din^ijion. 



As fbr Example 



i 



If 48 was to be divided by 12, the ^otfent would ht 
4; and if the Half o( tbcfe (±4 and ©3 ot again, the 
Half of tbefe ( 12 and 3 ) be taken, the ^orient will 
alio be 4 3 fbr, 

12)48(4 6)24(4 3)12(4 

000 

2. If any Number hath 5 or o in the Unit's Place, 5 
will divide yiiri& Number without a Remainder. 

S. But, when any thing does remain after Divifion is 
ended^ although it be a Part of the Dividend^ yet, as 
k has Relation to the Diwfor^ it mufl be of the jatne 
Denomination with the ^atient^ as it is a FraSlion ot 
Part of an Integer : Thus, if 10 j. were to be divided 
equally amongft 4 Men, the ^uotiem will he±s. and 
the Remainder zs. but now, as this Remainder ( 2 j. ) 
has Relation to 4 Men^ it is in Value but 6 ^. or ttco 
fourths of a Shilling, the Denomination of the «^m« 
tient^ and mufl be annexed unto it, as before taught. 

4. If the Di'vifor has Cyphers on the right Hand, 
they may be omitted, the like Number of Figures (whether 
they happen to be Cyphers or not) being likewife cut 
off from the right Hand of the Dividend^ and the Divi- 
fion may be made with the reft of the Figures, obferving 
only, that whatever Figures were cut off in the Dm- 
dendj muA be brought down at IsA^ to compleat the 
Remainder. See the following Examples. 

a3loo)567l83(a4[fg 561000)23601000(42, -f^ or ^ 

Z07 120 

X583 8000 

H S' Hence 



JO Cy* Arithmetic. Chap.VIL 

5. Hence 'tis eirident, that to divide any Number by 
1O5 10O5 1000, &c. we need only cat off. fo 'many 1?!" 
gures from the right Hand the Diwdendy as there are 
Cyphers in the Divifir ^ for thus will the remaining 
Figures of the Diwdend be the True ^ Quotient ^ if to 
them be annexed thofe Figures fo cut olF, which are a 
Decimal Fraftion. 

EXAMPLE. 

If 658396 be divided by loooo, the ^otient will be 
«5 and ^ or 65,8396. 

Thus, I loooo ) 65,8 396 

Laftly, The Learner may note, that if at any time 
in Divifion, the ^otient be == the Divifor^ then is the 
Dividend a Square Number, and the Divifor is its 
Root : But more of this in its proper Flace^ 

Before I proceed to the Proof of Divijhn^ I fhall 
(according to my Method in the laft Chapter) acquaint 
the Leamen that Numbers whoie Denominations are 
different (ot which Sort are to be efteemed Numbers 
only of fecondary Denominations) can't be otberwife di- 
vided, than by Ibme Sign o£ Divifion^ as -r- inter- 
plac'd. 

Thus, If 4 Feet be divided by 2 Inches, the Qiio- 
dent will be 4 Feet -r- 2 Inches. 

Except thefe be firft reduced into the fame Name y 
for then they ntay be divided by each other ; Thus, 
(4 Feet, i. ^.) 48 Inches -r- 2 Inches = 24 Inches. 

After-che foregoing Manner, is exprefled the Divifion 
of a leffer Humher by a greater ^ for Example, 2 divided 
by 3 is thus denoted, 2 -r- 3, or f 

I now 
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I now proceed to the Phoof ofDmfim. 

The Learner firft Noting, that this Phoof of D/w- 
fioHy as alio Those of Aidition^ SubtraffiOHj and MuUi-' 
pUcationj he muft not take to be applied as Demon- 
strations of the Truth of the Rules by which 
thcfe Operations are performed (for the Truth of 
These is fiifficiently manifeft from the Principles on 
which they are built) ; but they are made uie of only to 
find whether any Fault has, by Accident, crept into the 
Operation, i. e. whether the Operation performed be 
conformable to thole Rules. But now, tho' this Proof 
may be made by repeating the fTork^ yet it is much 
better done by cban^ng the Form of the Operation ^ for 
thus there is the l^s Danger of falling again into the 
fame £rror. 

Now, as Subtraction is beft proved by Addition 
(its Contrary) fo Division (or a manifold Subtra&ion) 
is beft proved by Multiplication (or a manifold 
Addition) thus^ 

Iftbe Quotient be multiply^ d into tbe Divisor (or 
This into^uATj tbe Dividend will be produced : For, 

What by dividing was Dissolved, by multiplying (by 
tht/ame Number) is again Restored. 

Thus, If 12 -t- 3 be = 4, then 3^4 <i. e. the Di- 
viibr by the (^otient) == i«. 

Underibnd the fame in greater Numbers : Thus, 

If by di^ding 1545 18 by 546, the patient is 283 i 
or. If by dividing the fame Number 154518 by 283, 
the ^otient be 546, then, on the contrary, by multi- 
plying 546 into 283, or tbis into tbat^ you will again 
have the Dividend^ as you fee. 

Ha 54O 
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546 ) i545»8 ( a^S 


546 


»83 


• • 


283 


546 


4531 






163$ 


1638 


i6fS 





4368 


1132 




1092 


i4>i 



154518 I545I8 

Bhc if, after Diviiioa is perfermM, there be any lU* 
mfiirnkfj we muft take care to add it, fi>r otherwiit 
tiskcre will be produced only a P^^ of the J>ividend : Thm 
ibr Bxanaple, 

If the Number 387 -r* 24, gives the (^lotient i<^ 
and 3 remain^ this Remainder (hews, that in t&^^ Divi-* 
dend the Divifor is contained 16 times (or the ^otient 
CQn^in^^ 24 times) and moreover the Number 3 3 and 
thcffelbre to the Frodu(Sfc made by the Diviibr x the 
QiW4»QMt, or this by that, muft be added the Numtner 3. 

The Ksafon of this whole Procefi (i^ by what has 
been, already iaid, it is not fiifliciently undemood) may 
be £in^r feen thtis, 

$i{ice the Multiflicani is So osten contained in the 
ProduSlj A s an Unit is contained in the Multiplier Xfor 
it is fo often taken as the Multiplier bids) ^ if by Divijion 
be (bu^t bow qft^n ^ Multiphcand is contained in the 
ProduB^ there ought to come forth (if the Opi^atioo 
be rightly performed) for the ^otient of the Divifion, 
thcySi»tf.Numb(^ as befiire was Mnltipli^r. 



on the contrary, fkiqe th$ ^uaienp ibewis bow 
qften the Divifin i^i cootaiaed mth^ Ji^ividend C^t-herprOit 
cifely, M witib' wb0 Kttmndfii^^ ^ if that Dmifor Qby 
multiplying) be ttk(ni y<} 0/1:^11 ( and the^ Kemainder^ if 
there be any, added) the ^/o^M^^Qugbt tp be prodw'd^ 
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nnz^ fhat Nmnber in which the Divtfor is Jo cfiw con« 
tained as was iaid. 

Now, befides this Proof ofDivifion by a Contrary 
Openttion, it puty be proved by the Sams : For fince 
the Divifor no leik ihews bow oft$n the ^oticnt 13 con-> 
tained in the Dividend^ than boiv cftenvx Divifor is 
contained in the fam^ Dividend C^r they are the fame 
in refpe£fc to the Dividendj as the Fa£iors in Mukipli^ 
cation^ to the Fa6l oc ProduSf) ; if^ after Divifion is per* 
fbnncd, there arife any Doubt of the Trnth of the 
Operation. 

Let that which before was the Quotient, he now made 
the DsvisOR ; and if for a Quotient That Nrnnber 
comes forth Which before was the Difvi/bn^ 'tis ao Ar» 
guoaent the Work is rigbtly done ^ but if otherwiie, 
that there's fbme Miftake. 

EXAMPLE. 

If 1 5451 8 be -r- 546, the J^otient is 283, of which, 
if any Doubt be made, let thefame Number 1 54518. be 
-r- the ^otient 28 3. and there'll come forth the Num- 
ber 546, which before was the Divifofy whence it is 
manifeft, the Work is right. 

Work 546)154518(^83 Proof 283)154518(546 

4531 1301' 

16^8 169S 



But now, the Remainder ^ if there be any,, will be the 
fame- both Ways. 

Thus, Since if 387 fie -r- 24, the Quotient is 16,- and 
the Kmahider 35 if 387 be ^ 16, the ^otient will be , 
24^ and the. Remainder alio 3, as you may fee ^ 

Work 
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Work a4)387(x6 Proof 16)387(24 

147 67 

3 3 

Here may be noted, That thefe Proofs o£DiviJion^ 
as alio thole of Multifile ntion^ in the laft Chapter, 
take Place in every Multiplication or Divifion wbatfo- 
ever 3 whether in Whole Numbers, Vulgar or Decimal 
Fractions, or in Algebraic Operations. 

Before I end this Chapter, I fliall, for the Learner's 
farther Help, fay fbmething concerning Multiplication 
and Divifion of Quantities of Man v^ Denominations. 

I. When a Quantity of many Denominations is to be 
X another of only one Denomination, begin the Work 
at the loweft or leaft Denomination, and fb go on to 
the higher or greater^ always carrying to the bij^er what 
is neceflary. 

EXAMPLE. 

If any one fpends each Day 14 Pounds 10 Shillings 
and 8 Pence of Englijh Money, how much does he fpend 
in a Week ? 

It will immediately be anfwered. That his Week's 
£s:pence is feven times the Expence of each Day (fince 
each Week contains feven Days) and therefore the dai- 
ly Expence muft be multiply'd by 7. Thus, 8 Pence 
X 7 = 56rf. But now, fince izd. =^ i s. 56 d. arc = 
4 J. + Sd. therefore ^ting down 8 rf. I relen^e 4 j. to 
be added by-and-by to the other Shillings: Then 10 s. 
X 7 =: 70J. to which the referved 45. being added^ 
they become 74 J. But 20 s. =^1 1, therefore 74 j. = 
3 /. + 14 s. therefore fetting down 14 s. I referve 3 /. 
to be added by-and*by to the reft : Laftly, 14/. x 7 
= 98/. to which adding 3/. I get loi/. which being 
fet down, it's manifeft the Week's Expence is /. loi 14 8. 

The 
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The Work ftands thus, 

14 10 8 

7 
X" 



loi 14 8 



But if the Multiplier coniifts of different^ either pri- 
fnary or fecondary Denominations (the Multiplicand ftill 
confifting, as in the laft Example, of different fecondary 
ones) it is, for the moft Part, the better Way (and, 
indeed, fbmetimes it almoft mufi be done) to reduce 
thofe Quantities of different Denominations, to Quanti- 
ties of one Denomination, and then to multiply them ; 
and after Miltiplication (if it be needfiii) thoie former 
Denominations may be redored. 

E X AM? LEI. 

If to each Man be owing l.zS 13 9, How much 
is owing to 283 Men ? 

Before you begin to multiply, it will be proper to 
reduce the whole Sum of Money proposed, to one De- 
nomination of Pence^ which is done by Multiplication : 
Thus, 

Becaufe every Pound (of Entlifh Money) contains 20 
Shillings J multiply the proposed Niunber of Pounds hy 
ao, to get the Number of Shillings contain d in thofe 28 
Pounds, to which the 135. (mentioned in the Queftion) 
muft be added, to get the Number of all the Shillings, 
viz. ST 3 5 then, becaule each Shilling contains 12 Pence^ 
multiply that Number of Shillings (573) by 12, to get 
the Number of Pence contained in them, to which 
ftill muft be added ^d. (mentionM in the Queftion) 
to get the Number of all the Pence, 'viz. 6885 rf. = 
/.28 13 9. Laftly, 



f i 
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Laftly, multiply 6885 (the Number of Pence) by the 
propos a Multiplier 283, and there's produc'd 1948455 
Fence. Sec the Wort 



/. s. d. 
28 13 9 

20 


560 
13 


573 Shai. 
12 


6876 
9 


6885 Fence 
283 


20655 
55080 

13770 



1948455 Pence owing to 283 Men. 

But now, to know how many Pounds and Shillings 
are ooauined in this Number otPence^ divide them as 
follows, 

Becauie izd. s^ u. divide 1948455, the Number of 
Pence y by 12, thus are gotten 1623 71 Shillings^ and 
moreover j Pence remaining after this Diviiion; 
then, becauie 20^. =«= i/. divide the Number of SbiU 
lings by 20, thus are gained 8118 Pounds^ and more-* 
over II Sbillims reoiaining; and thus, 1948455(2. s 

/.8118 II 3. ae Sum&ugfat 
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12)19484^5(16*3711 



• • • • 



74 8x18 It 3 

28 

44 
3 
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If from a Source, or Spring, each Hour runs 34 
Pounds and 7 Ounces of Water, how much will run out 
in 2,6 Days and 15 Hours? 

Firft reduce the affign*d Quantity of Water to Ounces 
by multiplying 34 (the Number of Pounds Weight) by 
i£ Cbecaoie i Pound is =s 12 Ounces) and add ^ 7 
Ounces ; Reduce alio die affign'd Time into Hours, hj 
multiiflylng %6 (the Number of Days) by 24 (becaute 
I Day is :as 24 Hours) and add tm 15 Hours: Then 
multiply 415, the Number of Ounces mnning out every 
Hour, by 639, the Number of Hours in the propos a 
Time, and there is produced 265185, the Number of 
Ounces running out in diat whole Time : Which Num- 
ber of Ounces divide, laftlv, by X2 (£>r to many Oimces 
are commn'd tn one Pound3 alid there come forth 22098 
Pounds 9 Ounces, the fought Quantity of Water run- 
tiing out in that whole Time. 



Sei 
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See the W O R K. 

* 

P. O. y D. H. 

34 7 415 Ounces 26 15 

12 639 Hours 24 

« 

415 Ounces 3735 109 

IH5 53 

2490 ■ 

P. O. 639 Hours 

12)265185(22098 9 

• • • • 

118 
105 
9 

But now, what has been iaid of the Miltiplicatm o£ 
Quantities conlifting of many Denominations, the fame, 
aJrnoft^ muft be underftood of their Divifion ; ordy bers 
we ratner begin with the Bigbeji Denomination, when^ 
there we began with the tcweft. 



EXAMPLE I. 

If/. 183 10 9 are to be divided equally among 4 
Perfbns, what is each Pcrfon's Share ? 

I. Divide 183 /. by 4, and you'll have the Quotient 
45, and 3 Pounds remaining : then ( becaufe i Pound 
is == 20 Shillings, and therefore 3 /. =: 60 j. ) inftead 
of 3 Pounds, fubftitute 60 Shillings, adding the 10 Shil- 
lings C mentioned in the Queflion ) thus have you 70 
Shillings, which -r- 4, gives the Quotient 1 7, and 2 re- 
main : LafUy, fince 2 Shillings are in Value 24 Pence, 
adding to 24 Pence the 9 Pence (mcntion'd in the Que- 

ftion) 
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ftion) th^ become 35 Pe^e; thefe -7-45 give the 
Quotient 5 Pence ; to ^icb, becaule i remains ( fince 
yon are come to the Uw$ft Denomination) join the 
Fb^actionj ; and thus the whole (Quotient is 745 17 8 i, 
and therefere each Ferfbn's Share is 45 Pounds 1 7 Shil- 
Hiigs and 8 Pence Farthing. 

See the WORK. 

/• s. d. h s. d. 
4)183 10 9(45 17 8i 

23 
3 Pounds 

X 20 

60 
+ 10 

4)70(17 
30 

z 

X 12 

+ 9 

4)33(8 
I 
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In 24 Julian Tears, 34 Days, 2 Hours, and 32 
Minutes, how many Synobical Months or Luna- 
tions ? 

Becauft a Julian Year confifts of 365 Days, and 
6 Hours^ i. e. ( multiplying 365 by 24, the Hours in 

I 2 one 
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one Day. and adding 6) of 8766 Honr^; 24 Tears wiS 
oonfift of 210384 (as will be manifeft by muk^ljrt^g) | 
to ^hich if 34 Diya, a Hours, and 32 Afinotes be ad<« 
dcd, i. e. 818 Hours add 32 Mioutes, you'll hare 211202 
Hour; and ^2 Minutes, u e. (by multiplyii^ 21x202 
by 60, the Minutes in one I^mr, and adding 32) 1269 
2x52 Minutes, which, at length, are of the fime Value 
with 24 JuLXAN Years, 34 Days, 2 Hours, and 32 
Minutes. 

Now a Sykodical Month (fuppofe from New- 
Moon to NfiW-Moon) is ftatcd 29 Days. 12 Hours, 
and 44 Minutes, i. e. (as is manifeft from the following 
Calculation) 42524 Minwes: what is fought therefore 
is this, How OFTEN 42524 Minutes (or one Synodical 
Month) are contained in 1 26721 52 Minutes (the Time 
proposed) This Number then divided by That, gives 
the Quotient precifely 298.: So many Synodical 
Months therefore are contain^ in 24 Julian Years, 34 
Days, 2 Hours, and 32 Miriui^^- 

And thus muft be managed Operations in Multi- 
plication and Division, when the Quantities coniift 
of Different Denominations; 
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See the WORK, 




( m 




• 

D. 

365 
24 


H. 

6 


D. 

34 
H 


a 

2 


3a 


1460. 

730 
6 


Hoiirs 


X36 
68 

2 




• 


8766 
y 24 


818 


3* 





D. H. 



35064 29 12 44 

17532 24 



;^o284Hoin9ili24Y«af&. 1%$^ 
+ 818 32 58 



12 



211202 32 

X 60 708 Hours 

I 2672 I 20 



+32 42480 

+ 44 



12672152 Minutes 



k » r » . ' f • • r 

42524)1 26721 52(298 



4i^7J5 
340192 

o 



Here, indeed, there's need of fbme. Tudgment to 
XDanage the preparatory Reductions iiioft fitJy ^or the 
prefent Furpofe, that the whole Bufineis may be per- 
»/ £>rmfd 
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fofmM with as little Labour as poffible; but This, 
by frequent Exerciie and Ufe, will become £uniliar. 

. '■ " \y 

Here follow fbme Queftions in Divifion^ which may 
ferve as Vi6oi$ of thofe m Multiplicatm. 

^U E SCIONS. 

I. What Number is that, which, if mukiply'd by 4, 
makes 12 ? 

Anpmer. $, 

II. The Triple of what Number is 705 ? 
Anfiver. 235. 

III. In 2i6qo Miles (the Circumference of the 
Earth, fiippoie^ how many Degrees, allowing 60 Miles 
to a Degree ? 

Aifwer. 360. ' 

IV. If in 1760 Miles there be 3097600 Yards; how 
many Yards are there in one Mile ? 

jinfwer. 1760. ' 

V. If T6jt) Pofunds be diftributed equally among no 

Men, what is each Man's Share I 

• ^ •• > . . • ,. 

Anfwer. 1$ Founds. . 

VL If in a Year there be 8760 Hours, how many 
Days are there in the iame Time ? 



Anfjotr. 365. 



&» 
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See the AFFE NDIX for more Qucftioiu in A^lti- 
plication and Dtvifim. 

Before I end this Chapter, the Learner may note, 
that iiich of the foregoing Operations in Multiplication 
and Di'vifioiiy as require the turning any Quantity of 
one Denomination into an equivalent Quantity of ano' 
tber Denomination, belong to the Ruht commonly call'd 
Reduction: A farther Explanation of which, is the 
Buiineis of the next Chapter. 
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CHAP. vin. 

• • • . 

JEdugtiok, tho' taught as a Rule by itfelf, 
; by moft Authors, is not properly any Rule 
of Arithmetic Different from Multipli- 
cation and Division already taught^ but 
rather an Application of thofe two Rules, by which 
is fliewn, how to Reduce or turn any Quantity of one 
Kind or Denomination, into an equi'valent Quantity of 
another Denomination ; and this C for our prefent Pur- 
pofe) is twofold. 

1. The firft is that which turns an Integer of a 

f 'eater fecondary Denomination, into an equivalent 
NTEGEK of a kfer one 3 and is called Kedudion 
Descending. 

2. The other is that which turns an Integer of a 
lejfer fecondary Denomination, into an equivalent 
Integer of a greater one ^ and is called Kedu^ion 
Ascending. 



The 




C multiplying 1 
is performed by < ^ the 

C dividing ) 



Number to be reduced by as many Units of a Lesser 
Denomination, as are equivalent to One Unitoirixe 

6UAtEll. 



Thos, 
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I s. d. 
Thus, jr5 i6 A^ are reduced into SiS^I Farthings, 
X 20 =s the Sh. in One Pound,- and add the 1 6 x. 

it makes 11 16 the Shillings In /. 55 1 6. 

X 12 =: the Pence in Oke Stu and add tbe.4^ it 

makes 13396 the Pence in Iss ^6 4. 

X 4 = the Far. in One Fenny, and add the |,.itt 

makes 5358?) the Farthings in l.ss i^ 4i 

... 

Thus again 53587 Far. are reduced into /, 55 16 4^^. 
-^ 4, the Far. in i ) 53587C 
-r- 12, the Pen. in i ) 13396 = the Pen. in 53 58 7 & 3 rem. 

/. /iir. if. 

-r-alo, theSh.ini) iii]6=theSh.in53587&4^^rcm. 

Far^ t. d. 

SS =thePQun. in 53587 & 16:4 1 
remaining. 

Thus are the 53587 Farthings tum'd into /. sS 1644* . 

No more need be (aid concerning thefe Sorts of Re* 
dulfion^ if what has been already iaid be well under* 
ftood 3 nor any thing of the Reason d£tkis Kule^ it be- 
ing mani&ft from its Practice. 

I fliall, therefore, 01^ infert. a teifr , Oueftions, with 
their Anfwcrs, for the farther Exercile of theXfiarncy^ 
who, if he knows not readily, when he comes to work 
fibem^ bouf many ^"iiiri of aLEssEK/P^ominatipn, ^re 
equivalent tOy or do make one diz Greater, will find; 
Tables in the APPENDIX to ii^orm him. 
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L In /.4963 15 5 £9 How many Shillings, how many 
Penoe^ and how many Farthings- ? 

Anjwer. 99275 j. + jf rf. f . 1 191 305 dL + 2 Partb. 
<and 4765222 Farthings. 

IL In 4765222 Farthings, how many Fence, how^ 
many Shillings, ahd how many Founds ? 

Anfwer. 1 191 305 i. + zFartb. 992755. +5rf.f, 
and/.4963 15 5t- 

III. In 350 Englifi Miles, how many Yaixis ? 
Anfwtr. 616000 Yards. 

IV. In 616000 Yards, how many Englifi Miles } 
jtnfiffer. 350 Miles. 

V. In II Signs, 28 Degrees, 49 Minutes, 46 Seconds, 
how foamy Seconds? 

Anfwer. 129 17 86 Seconds. 

VI. In 1291786 Seconds, how many Sign^ Degree^ 
Minutes, and Seconds ? 

Anfioer. 11 Signs, 28 D^prees, 49 Minutes, and 
46 Seconds. 

VII. In 2^ Acres, 3 Roods, 96 FcNfaes, how flMirjr 
lurches? 

Jbfwr. 42$96 Fcvcha; 

VIIL la 
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VIII. In 42396 Perches, how many Acres ^ 
A»pmer. 264 Acres + 3 Roods +36 Ferdies. 

IX. In 7 Pounds 17 Shillings and 6 Pence, how ma- 
ny Piftoles at 17 Shillings and 6 Fence? 

Atfvier^ 9. 

X. In 12 Pounds 10 Shillings, how many BJx-Dol* 
lars, at 4 Shillings and 2 Pence ? 

/A^nwr. 60. 

See more Qneftioni in the APPBNDIX.' 
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CHAP. IX. 

N the feregoing Chapter I have explained 
the Chief Parts of Arithmetic, viz. 
Addition, Subtraction, Multiplica- 

TiON, and Division ; by Help of which, 

the following Practical Rules of P R O P O RT 1 N, 
as they come in Order, may be performed ; but, tliat 
Their THEORY, as well as PRACTICE, may 
Also be rightly underftood, this Chapter is fim in- 

ferted. 

Euclid defines the Word Proportion, or Ratio 
thus (fee De£ 3. of Book 5. of Elem.) 

i 

Proportion, or Ratio, is a certain mutual RelU'- 
tion ^Homogenbal ^antities^ according to ^antity-y 
or it is a determinateMoDE, or Manner, by which 
any one Quantity contains another, or is contained by 
it i which A^nie or Manner^ we may eafily comprehend 
by Help of the followmg 

EXAMPLES. 

The Mode or Manner by which a Pound, froy^ 
IVei^tj contains an Ounce, fignifies no more, but that 
Reformer contains the latter la times, or that the for* 
tner is 10 the latter^ as 12 tto i. Again, 

The 
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The Made or Manner by which a Foot is contain'd 
in a Pace, is nothing ejfe but this, viz. S'bat is the 
fifth Part of^tbisy or is to fbis as i to 5. 

Euclid defines the Word Propoktiokalitt, or 
Analogy, thus,. 

Analogy /j /i Similitude or Lihenefs of Ratios or 
Proportions i thus. 

There is an Analogy or Proportionality between 9 to 3, 
and 21 to 7, the ILrf/W of 9 to 3, and of 21 to 7, being 
alike, 'viz. both Triple. 

Theie Definitions being underftood, and what has 
been laid in the feregoing Fa^es coniider'd, 'tis eafy to 
fee there are Two Ways of comparing Numbers, or 
whatever elfe is capable of ^antity or Mcnfurationj 
witfi others bomogeneal to tbemfhlves ; the One accord- 
ing to their Difference, the Other according 
to their Ratio or Proportion, 

N. B. Becaufe Things are to be compared to each 
other, by means of ibme G)mmon Thing which is In, 
or ifuppofed to be I n. Both the Things to be compard^ 
and not by any thing which belongs only to One of 
them, or to Neither of them^ therefore only Homo- 
geneal Quantities Can be compar'd together, whether 
the Comparifbn be made as. to their Difference, or 
to their Ratio, 

Thus a Time with a Time, aL^NE with a Line, 
may be compar'd both as to Difference and to Ratiot; 
but, for any one to compare a Time with a Line, 
ieeldn^ either their Difference, or their Ratio, is 
abfurd. 

Thde 
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. 

Thele Things being pfemHed, I come now to explain 
ii^hat was bcfSre mentioned, ^iz. That 

HoMOGENEAL Of LiKB Quantities (i.e. fuchasare 
capable of being compared to each other) may (accord- 
ing to tba$ Meafure by which they are bomogenealj be 
Two Ways compared ; for, 

1. It may be either limply enquired about their 
Difference or Excess, wz. whether they Do difier, 
or How MUCH they differ, /. e. by How much the 
One is Greater or Less than the Other : Or, 

2. It may be enquired about their Ratio or Pro- 
portion ; as fuppole. How often this contains tbatj 
or How MUCH this is Of that ^ whether, for Inftance, 
this contains tbat^ Once, Twice, Thrice, ^c. or 
whether that contains tbis Once and y. Twice and {, 
Thrice and i tbis. 

In either Method of Compaiifbn, the One is called 
the ANTEceoENT, the Other the CoNsfiquENT j thus, 
fuppofe A be compar'd to B, A is call'd the Antece- 
dent, and B the Consequent ; A being (in this Com- 
panion) (aid to be either Greater than. Less than^ 
or EquAL TO B i or A the Double, Triple, Half^ 
^c. rf B. 

The First Way of comparing HomOgeneal Quan- 
tities fviz. as to their Difference) is done by 
SUBTRACTION; thus. 

If from 12 be taken lo, there remain 2; therefore 
tbat is Greater tHav tbis^ ot tbis Less than tbat 
by 2 Units. Thus again, 

tf firom 3 Pound-weight be taken 2 Pound-weight, 
there remains i Pound- weight j but if after Subtra^im 

Nothing 
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NoTBXHa remaiBa, theQj^i^^i^^^J^v^^ ^o each 
other. But, 

The Second Way of compariiig Hoi^ogfneal 
Quantities C^iz. as to their Ratio) i$ by piyjjSION j 
for the ^ctient of the Divifion fhewa the Ratio of the 
Di^idand to the Divifir : Thus, If 12 be divided by 6, 
the QuoTiEKT will be 2 > heiice the Ratio which the 
Number 12 has to the Number 6, is call'd Double : 
And thus, 4 Pound-weight is the Dqifbk of 2 Pound*- 
weight, bccaufe if 4 Pound-weight be divided by 2 
Foiuid wei^t^ ^ QuoriENr i« 2^ Le^ $0 oft^n 
this Weigltf is coptain d in that, • 

And thearefore, 

JVbere the ^untknts are equal to 9ne apaber^ there 
tie ^uMtities ^rein the fame Ratio ^ P&ofortiok. 

»• 

Again, all Ratios of Quantities, of wba$ ^nd foever^ 
are Homogehsal to each oth^ : For, 



Altho* a Line and a Wj^igilt^ for Inftance, are 
Things plainly Hetekog&neal, and have No Ratio 
to each other, yet the Ratio of a Line to a Line, 
and that of a Weight to a Weight, are plainly 

HOMOGENEAL. 

Thus for Inftance, 

The Ratio of a Line of 2 Feet to a Line of i 
Foot, and of a 2 Pound Weight to a Weight of i 
Pound, are Homogeneal ^ nay, the Ratio is thjC 
very Same, viz. Double, for, after Divifion^ the 
Quotient in both is 2. But, 

Ail Differences of Quantities, of what Kivd/ocver^ 
are not Homogeneal to each oth^ : 

For 
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For the Difference between a 4 Pound Weight, and 
a 2 Pound one, is 2 Pound ; the Difference between a 
Line of 4 Feet, and one of a Foot, is a Line of 3 
Feet : But now there can be no Comparifbn made be- 
tween thefe Differences (either as to their Difference^ or 
as to their Hath J fince a Line of 3 Feet, and a 2 Pound 
Weight, are Qiiantities plainly beterogeneal : And the 
Caule of this Difference arifing finom the Comparisons 
made of Quantities, as to their Ratios and Differ-^ 
ENCEs, is as follows 5 

When the Com^arisokt is made as to the Differences 
the Refidue or £xce(s is always of the ^ fame Nafuremth 
the Things compared (for die ff^bole and its Part are 
bomogeneal to each other) ; and therefore, if t]befe two 
compared ones be beterogeneal to tbofe two, the Differ^ 
ence of tbefe will alfo be beterogeneal td the Difference 
of tbofe-i and thence thefe Differences are incapable of 
Cotnparifon. But when the Comparison is made as to 
the Katio^ the BMio which is gained, often differs from 
tbe Nature of the Things compard^ and pa£fes into a 
Numeral Nature, let the Things which are compared be 
of what Kind they will ; and therefore, howfoever bete* 
rogeneal any two Things compared together, are to any 
other two Things compa/d tc^ether, yet their Katios are 
bomogeneal^ and thence may be compared to each other. 

But to proceed : 

r 

From what has been faid, may be underftood what 
it is to G>MPARE bomogeneal Quantities To each 
OTHER, whether as to their Excess or Difference, 
or to their Ratio or Proportion, viz. 

'Tis Theke enquired how tnucbTnts is greater than 
That, or the contrary j which is perform'd by SUB- 
TRACTION; Here 'tis cnquir'J bow often This 
contains, or bow mucb This is of That, or That of 
This J which is anfwer'd by DIVISION. 

In 
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f n the FoRMtik the Excess iff DrFrBHEKCc is pro- 
doc'd, itt die Latteb.) die Quotient or Ratio. 

But now. 

From diis Double Compaf^oUy vAtethtr 6£NunAers^ 
or of any (stber HomOg^enbal ^M$ities wbsafa&very 
there ariles a Two-fold PROOkESSION, me <^ 
which iscalPdARiTHMETicAL/i^^ (?/i&^ Geometrical j 
< Names, I believe, chofen mertly M Ple^ure^ fince 
£1 TITER of them has the Liice Rjegard to both Arith- 
metic and Geometry). 

i'bat^ is caird Arithmetical Prc^ffim "whsxtfive-* 
ral Numbers J or otber ^antifies^ Homogenbal to each 
other, proceed with £qual Differences (whether 
Exciffis or DefiSisJ ; as 2, 4, 6, 8, &c. and 3, jr, 7, 9, 
^c. and contrary-wife 9, 7, 5, 3, ^c. 

S'bat is caird Geometrical Progtejjlkn where feve* 
ral Numbers^ or otber J^mntitmy Moisooeheal to each 
other, proceed in the Same ( or E<mjal ) Ratio or 
•Proportion ; as 2,-4^ 8, 16, Jl, &c. and 3, 9, 27, 
81, 243, Sc. and 8, 12, 18, 27, &c. >and ccmtrary-wUe 
32, 16, 8, 4, ec. 

For as Arithmetical Progreffhnregads the Equa- 
lity of the Differences ^ fb Geometrical, you 
may call an Equality, Identity or Similitude of 
•Ift^ATio's 5 whence, tbere^^ The common Excess or 
1>ifference, bere^ The common Ratio or Proi^or- 
TiON, determines the Species of the FfOgfi^ffim. 

Bat no^ thefe Progreffims (whether XrUbmetical or 
Gecm^fkalJ ^re cUtber Continued or Disjunct, 
OOiscRETE, Discontinued, Interrupted ) j Con- 
rtsv'i}^ whim the Quantities, plac'd one after another, 
proceed widi £(^uAL,^/^^r Dt^^^cNCEs oi* Rations ^ 

L Disjunct, 
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Disjunct, when indeed the fame Diffehekce or 
Ratio returns, but is not continually preierv'd : In the 
Former, every intermediate Term is both antecedent 
and confequent of the Common, whether Difference ot 
Ratio '^ in the Latter 'tis otherwife: Thus, 3, 5, 7, 
9, II, or II, 9, 7, 5, 3; Sircin arithmetical Progreffion 
0)ntinu'd, becauie in the former Cafe every Number 
exceeds its Antecedent i in the latter^ its Confequent^ 
by a. 

But 3, 5 ; 9, 1 1 ; or 9, II ; 5, 7 s are in arithmetical 
Progreffion Disjt7NCT, or Discontinued 5 for the/r- 
cond exceeds the jSr/?, and the fourth the thirds with the 
Same £xceis; but the third does not/(» exceed thcfecond. 

And in like manner 5, 3 s 1 19 9 » i?) ^5 ; ^99 ^7 > ^^^ 
in the fame arithmetical ProgreJJion^ but Discontinued* 

After the fame Manner 2, 4, 8, 16, 32, E^r. or 
32, 16, 8, 4, £^^. are in geometrical Progreffton Con- 
tinued, becaufe in tht former Cafe the Confequent is 
to its Antecedent all along in a Double Ratio; or as 
2 to I inthe latter^ in a Subduple Ratio, or as i to 2. 

But now, 2:4 ; : 3 : 6 : : 4 : 8, are, indeed, 
in a ^geometrical Progrefjion^ but a Discontinued or 
Interrupted one^ becaufe the fecond exceeds the firfi^ 
and the fourth the fbirdj and the Jixth the ;i//i&, in the 
Same Ratio ^ l^t the third does not fo exceed the 
fecondj or the fifth the fourth. 

hi like Manner it is faid of 4 : i : : 12 : 3, whiph 
Numbers are indeed Geometrically proportional^ but 
not Continually fo. 

And now ( which let be iaid once for all ) when 
Either Numbers Or ^antities^ in the following 
Pages, are (as they often are) Thus denoted^ A : B 
: : C : D. ; thofe Numbers or Quantities mufl be 
underilood to be Proportionals (geometrical ones I 

mean)r 



chap. IX. Of Arithmetic." yz 

mean) at leaft Discoktihu'd, i. e, Wuatevek Kath 
A has to B, The same C has to D. 

But A, B, C, D, -r^ Signifies the ^antiths denoted 
to be Continual geomtricai Propdbltionals. 

And Arithmetical Pn^ejj^^ when needful, may 
be Thus denoted. A, Bj C, D; or if Continu*d, 
Thus, A, B, C, D, H 

Thus have I, in ibme meafure, explain'd the Double 
Comparifm c£ ^antities to each other, and have alfo 
fliewn the Nature of both Arithmetical and Geo- 
metrical PROGRESSION, which hereafter flball 
be treated of more at large. 

What has been already laid concemiog them. Is (iiffi- 
dent for our prefent Furpole, viz. to enable us to treat. 
In a Rational Way, of that moft u&flil Rule ccMn* 
monly call'd the Golden Rule ; which to do is the 
Pcfign of the next Chapter. 
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CHAP. X- 



^ AT has been fald in the foregoing Chapters, 
being rightly undcrftood, the following Rule 
muft be eafily intelligible as to its Theory, ac 
well as Pkactice* 



This Rule has divers Names, as 




The 



Golden -Rule, 
Rule of Three, and 
Rule of ProportioK' 



It is call'd (and not undefervedly ) the Golden 
Rule, becaufe of its excellent and univerfal Uie. 

It is called the Rule of Three, becaufe in it Three 
Numbers are given or known^ from whence a Fourth, 
in Geometrical Proportion at leaft difcontinud^ though 
unknown^ may be difc<|9er^d : For the fame Reafbn its 
caird the Rule of Fr^po.rtxon. 

This Rule is either Direct or Reciprocal (or 
Inverse); and the|e again, either Simple or Com- 
pounded. 

Rule. In the Simple Rule of ^bree Direct, if the third 
Term be multiply^ by the fecond (fit this by that) and 
the Produ& be divided by the firft^ the (^otient will 
exhibit the fourth Term fought 

DEMON' 
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p 

Let the four proportioiial Tevms. be fignify'd by the 

Letters a^k^c^d: Now, by tbe feregomg Rule, tbcr 

iBree firft, wz^ a^ h^ and c^ being gfiven^ the lourtb 

h c 
Term finjgtt ii, wll be ==? — JJLndi tjji^ it vfill ^^r* 

tainly be fb, may b^ proved, thus, 

Since it is by the Hypothcfis a.: h::c:d^ and thence 

b d ^ 
{by In-vcofion). h : ^ : id:c^ that, k - =»& ^ if both be 

^ c 
X c, there will be produced — « rf, or^) ^ c idi 

Q. E. D. Or thus, 

Becaufe by the Hypothecs it is a:h::c:d, that is 

— ssi~ if bothbex^<^}therewiUbe peod\ic*d a d ^si k c, 
b d 

he 
dividing both which by rf, it will be f? = — Q. E. D. 

Ot^ ^ich may be iiMire'pcir4>iaicms ^a die Leaner, 
tbu0. 

Since it is a:b \:c:d^ that is (by the Definition of 
?«LCPOR^K>NAts, orof thc.^»i^or^i«*RATio% given 

in the laft Chapter) 7 = T • ^^^ ^^^e (by Ax. 4.) if 

equal things be multiply'd by equal things, the Produdls 

will be equaly therefore if both r- aiui j be mnlti- 

|>l(y*4-ii)tp ^ %9e Qwwti^ ^,. the taier Bro^Hd will 

be tf, and the latter -r whidi two Froduds are = 

each other. 

Again, 
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Again, If each of thelb two equalFrodu&s be multi* 
ply M by the fatne Quantity dj we (hall have on the cne 
Side the new Frodu& a a, and on the otber^ the new 
one c b ; which Froduds (by the foremention'd Axiom) 
muft alio be =: each other : But now, a and d are the 
firft and lafi Terms of the Proportion firft mentioned, 
and b and c are the fecond and third Terms in the fatiie 
Proportion, therefore this G>ndulion is fairlv gain'd, 
n)iz. Of four geometrical Proportionals^ the Proaufi cftbe 
Extreams^ is equal to the Product of the Means. Now 
-> laftly, (by Ax. 5.) if caual things be divided by equal 
things, the Quotients will be equal : Ij^ therefore, both 
the laft equalVrodxi&Sj viz. a d and cb^ be divided by 
the fame Quantity ^, the one Quotient will be ^, the 

other — or — which Quotients mufl be equal to each 
other : Therefore univerfally. 

If of four geometrical Proportionals (whether continued 
or interrupted J the Produfl of the fecond and third be di^ 
widedby tbefirfi^ the ^otient will give the fourth fought. 
Q« £• D. 



This being provd. I now proceed to give a familiar 
Example or two in this Rule, making fome ufcfiil Ob- 
fervations as I go along. 

I. If 3 Pounds of any Wares cofl jr j. how many 
Shillings will 1 5 Pounds of the fame Wares coft ? 

Here now, becaufe in the Queftion 'tis fupposM, that 
the 15 Pounds of Wares are at the fame Rate per Pound 
as the 3 Pounds are ; therefore it will be. 

As the ITares to the f^aresj fo the Price to the Price 5 
andib« 



As 



^ 
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As 3 (the Number of Wares bought) to 15 (the 
Number to be bought) lb 5 (the Number of the given 
Price) to the Number (if I may lb exprefs myfelf ) of 
i£he Price fought. 



Call the Price Ibught <^: Then, 

p. p. if. 5- 

3 : 15 •• i 5 : Q: «^5 

Becaufe all that are here emplov'd are Numbers, and 
therefore Homogeneal, it will be alternately^ (^ and 
none but Homogeneal Quantities can be alternately 
compared). 

As the Wares to the Price^ (6 the IFares to the 
Pricej viz. 

p. s. p. s. 

3 : jf : : ijf : Q. 

Now this is fi>Iv*d,^ according to the prefent Rule, 
by multiplying the fecond Term into the third (or, 
wnich is the fame thing, the third into the fecond) 
whence we have ( 5 x 15 =5 ) 75 ; and, by dividing 
by the firfl, we have (-^ =) 25 == <^: And thus the 
Price fought is 25 Shiltings. 

Seethe WORK. 

3)75(^5 5^0: 

2. If 3 Days Wages come to 2 ShiUiDgs, vhat will 
12 Days Wages come to ? u e. 



Da. 



\ 
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Da. s. 'Da/ s. 

3:2 : : 12 : Q. 

By multiplying 2 into 12, you have 24, which di- 
vided by the firft Number 3, gives 8 = Q^; therefore 
12 Days Wages is 8 Shifling!!. Tiras, 

12 

. 2- 

3>S|j(8s^Q. 

But if it happen riiat die hmokgpns TerAis propios^ 
in the Queftion, are not of the jatne DenbtninackMt, 
thofe Terms muft be reducM to the fame Denomination 
"With %a^ ddia?, before you cin proceed to the -Ope- 
ration. 

For Inftance, 

SU^I^Mfe %* QdeflMn of tfaisidnd 'be propos^tA^ yvH^z. 

* » 

'3. ff^sOtjiMff:^ (tf*'5ihrer be woith %s^^!^\fif flhilliiigs, 
^wWsitite^'PofiWDs of Silver vrorth? 

Since of the four Terms which ate here fiippoftd pro- 
portional, two have refpeA to Weight, and two to 
Value ; and Uncdbbfe which #iave f e{ped to Weight, 
are not of defame Denomination with each other ^ but 
the One fpeaks of Ounces, and the Other of Founds ; 
therefore tbefe Terms mirfl be reduc'd into the fame 
Denomination, before we can work as by the foregoing 
Rule we are ofd«^ ; iwn^j therefore^ inftead of 3 
Ounces, we muft either fubftitute i of a Found C for 
fiwfce a Fo!l«d"^ Silver tdwotes t2 Ounces, | Ounces 
will be i of a Found) s And fl«h tteQcwOion ifHil bt 
thus ftatcd ; 

As 



Chap.X* Ojf Arithmbtic Si 

At \ of a Pound, to 4 Founds j fo 1$ SbilUi^s to the 
Valut pmgbt. 

Or odaenri&, 

m 

Inftead of 4 Founds, we muft iubftitute/48 Ounces 
(for fince a Found contains i z Ounces, 4 Founds will 
contain 48 Ounces = 4 x 12) and then the Queftion 
will be thus ftated ; 

As 3 Ounces^ to 48 Ounces i fo 15 Sbillings^ to the 
Value fought : Now, bv either of thde Methods will be 
produced the Value tought = 240 Shillings, /'. ^.12 
Founds oiEngliJh Money ; as is manifeft firom the foU 
lowing Operations. 

p. p. s. s. Oz. Oz. s. s. 

i : 4 : : 15 : Q: 3 • 4^ • -15:0: 

— J^ 

i)(Jo(i4|o = Q. 240 
/. 48 

12 as Q. -'-— S. 

s)7io( 24|o = Q. 

: • • I. 

But now, it may be neceiTafy to fay ibmething more 
fully concerning the rightly ordering the Terms of any 
Proportion : And here Care muft be taken, that each 
of the three given Quantities be not promiicuoufly put 
ill any Flace, but every one in its own^ i. e. The tour 
Quantities ("viz. the three given ones, and the fburdi 
fought) muft be fo difpos'd, that the firft may be rightly 
fupposM to have the Same Ratio to one of the remain- 
ing ones; as 'the other remaining one has to the fiuHb 
fought y for othcrwife, when ftated, theytl not be 

FHOPORTIONALS. 

M Thus 
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y^ 



Thus in the firft Sx^mple 5 The fit^ Term is 
5 nor 15, but 3 \ the [econd Term, at pleafiire, either 
5 or 15, I. e. it will be, 

-A 3 bounds to 1$ Pounds 9 fo 5 Shillings io ^ ,S&//. 
/JMIgx. For, 

The fame Ratio as the Weight has to the Weight, 
the fame^ 'tis rightly ftippos'd, the Value has to the 
Value. Or it will be, 

As J Pounds to s, Sittings i fo 1$ Pounds to^Sbil^ 
lings. For, 

As the former Weight is to its given Value, /i, itV 
iiippos'd, the latter Weight is taits Value fought. 

Let this ber fiifficient concerning the right ordering the. 
Terms of any Proportion. 

And now, when the Terms are thus rightly diipos'd, 
*tis the fime thing (as I have already feidj whether the 
third Term be multiply'd by the fecond^ or this by that ^ 
not only becaufe C ^ ^^ juft now faid ) it is all one 
whether of the two is put in the fecond or third Place ; 
but chiefly, becaufe of two Numbers to be multiply'd 
tc^ether, 'tis all one whether of the two we make the 
Multiplier <x Multiplicand ^ as has been before taught. 

But to proceed, 

f 

'Tis all one whether we begin theie Operations with 
MuLTiPLYiKG or DIVIDING : For, 

Whether we multiply the fecond and third Terms to- 
gether (as is commonly done) 9siA divide tbeir Product 
hf^firfi: Or, 

Whethet 
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Whether we divide Either the fecond or tTntd by 
the Jirfi^ and then multiply the ^otiem arifing thence, 
by the remaining Term C whether it happen to be the 
fecond or tbirdj 'tis the feme thing ^ For^ , . 

• » 

The fourth Term fought is Either Way the fame: * 
Thus, 

If it be A : B : : C : D, it will be nniverially 

-T- = —T- =-TC=s-r-B=:Dthe fouith Term 
A A A A 

fi)ught. 

Or thus in NuMBEiLc, 

If, for Inftance, it be 4 : 12 ; : 8 : 24, it wilt be 

4 4 4 4 4 

y 12 (= 2 X 12) = 24. i. ^. The fourth Term in the 

Proportion, will be = the ProduSi of the fecond Term 

into the thirds divided by ti}efirfi^ Or, 

To the Produfi of the third Term into the ficmd 
divided by the>j? j Or, 



To the ^otiem of the focond Term divided by the 
firjiy muJitiply'd by the tbirdj Or, 

To the Quotient of the third divided by the firft^ 
mukiply'd by fhe fecond: And therefore, 

« 

*Tis left to eveiy Man's Liberty to order his Operd'^ 
lion as feems moil commodious to him. But however, 

• 

*Tis agjreed in the Uie of this Kule, rather to mtkip^ 
firft i fer, by doing fo, the Trouble oC FRACTIONS ' 
is the better fhunif*! : VoXy j 

M % If, 
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If, for Example's fake, a given Proportion be 

2 : s : i 8 : Q. 

And I would divide the fecond by the firftj by this Me^ 
thod the ^wrtietn will be 2 i, and therefore the ^^ftiVi 
Term 8 muft be multiply d by 2 f (a Number encum* 
ber'd with a FRACTIOIT) thus, 

8 

20 

But if the Product of the middle ones jf and 8 /^a;te. 
40) be divided by the /rj?, 2, each Operation will pro- 
duce a whole Number. 

2 ; 5 : : 8 : Q. 



2)40(20 

Both Ways, indeed, in the End, yield the fanle 
Succefi: For, 

g.y 9f s 20, 2ind i| =: 20 = Q. the Thing fought. 
But the lafl Method has the leafl Trouble in it. Tnus 
again. 

If the Proportion oflfer'd be 2 : 5 : : 7 : Q, and I 
would divide the fecond by the firfiy i. e. 5 by 2, which 
quotes 2 i, and then multiply the third by this 2 j-. Or, 

If I would divide the third hj the firft^ i. e. 7 by 2, 
which quot^ 3 y, and then multiply the fecond^ viz. S 
by this 3 -^, the Operation either Way is more incum* 
ber^d, than if, after firft having multipl/d the middle 

Terms 
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Terms 5 and 7 into each other, I then drnde their Pr (^. 
du£f^ viz. 35, by the firfi^ viz. by z. 



7 


X7i 


07(34 
S 


11 i 


5 

7 



a)35(i7i 



laft here alio is product a Number with an adjoin'd 
Frafiim^ yet it is fiich a one as will create no &rther 
Difficulty, there being no following Operation to be 
made more perplex'd by fuch annex'd Frailion. 

But however. 

When 'tis feen that one of the middle Terms Can be 
divided by the firft^ So as to leave no Fraction, it 
may be convenient to divide firft ^ for thus the Operation 
will be performed in lefs Niunber^. 

Thus for Inftance, 

Suppofe the Anahgy or Proportion b^ as before, viz. 

* : 5 : : 8 : Q. 



It 



1 
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t 

It may be convenient to divide (tho* Not the f$condy 
Yet) the third by the firfij and to multiply the^o- 
tient into the remaining one. 

Thus, the third Term 8, di*videdhy thefirft^ 2, quotes 
4, which multiply d into the fecond, 5, produces 20, the 
/oi;<r/i& Number (ought. 

2)8(4 
5 

20 

Sometimes alfo, to render tlfe Operation more expe- 
ditious, a precedent Diminution^ or lejfening of the Terms, 
will be neceflary, and this is done by dividing^ by a 
Common Divisor, either the firji a,nd fecond Term^ or 
the firft and tbird^ where it's fecn it can be done ; or, 
indeed, fbmetimes by doing both : Thus, 

Let the Proportion be 6 : 9 : : 8 ; Q. 
If tht firft and fecond be divided by 3, 

3)6(a 3)9(S 

And the ^otients 2 and 3 be fubftituted in their St^d^ 
this Proportion is got, 

2 : 3 : ; 8 : Q. 

But, if the firfi and third be divided by 2, 

2)6(3 2)8(4 

And their patients 3 and 4 be taken in their Stead, the 
Proportion 3 : 9 : : 4 : Q. is gain'd s And, 

If, 
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If, laftly, both be done, i. e. fuppofe both the firft 
and fecot^ be divided by 3, and the firft now abbrevi* 
ated, and the third be divided by a. 

3)6(2 3)9(3 

2)2(1 2)8(4 

The fblllowing Proportion h gain'd^ viz. 

1:3 : : 4 : Q: 

Take which of theft Methods vou will, you'll fee that 
Qp the fourth Term Ibught, will be found == 12. 

In like manner in SYMBOLS. 

If there be proposed the jinahgy 

ABC : ADE : : BEF : Q. 

Dividing the firfi aiid fecond by A, you have it thus, 

BC : DE : : BEF : Q. Or, 

Dividing the firft and third by B, you'll get 

AC : ADE : ; EF : Q. Or again. 

By doing hotb, you'll get 

C : D E : : E F : Q. 

By each of which Proportions, the fame fourth Term 
is produc'd, or at leaft fucb £)urth Terms as have tb» 
fame V AL U E, i. e. The fourth Term Q is == 

ADE X BEF __ DE x BEF __ ADE x EF ^ 

ABC BC "ESO ** 

DE X EF =g DEqF 

C SoflB&> 
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Sometimes the Terms are conveniently prepared ty 
MULTIPLICATION, thus. 

If either the firft and fecmd^ or firft and tbird^ be 
multiply^ d hy z Common Multiplier, or, indeed, if 
both be done, by which Means the Trouble of the 
FRACTIONS is eafily avoided : Thus, 

Let this Analogy be proposed, 

T •• 4 • • 3 : Q: 

Here we may conveniently fubftitute the Double of 
the firft and fecond^ or of the firft and tbird ; Thus, 

5:8 : : 3 • Q: Or, 5:4 : : 6 : Q. 

For either of thefe Prdportions anfwer the fame £nd 
with the given one. 

Thus again, if the Proportion oller'd be 

We may fubftitute in its Room, either of the follow- 
ing ones^ n)iz. cither 



X • i • • JL • O 

(Mere the firft andfecond Terms arc multiply* d by j) 

•J ; •§■ : ; i : Q. 
(Here tiit firft 'and tbird are multipl/d by 2). 
Or, laftfy, 



5:2 ; : 1 : Q; 



(Here 
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(Here both :thc jiTft\ ^d \f€lond are. multiply d by 3, 
and the firft and /i&/ri by 2). ^ 

The like in Symbols : thus, Inftead of the Allowing 
Analogy^ wz. 

A q D E 6 H ^ 

BC ■ BF • • C F ' ^ 



• f 



May be fubftituted (^multiplying tiiej!ffi':md third Tcrits 
into C ) the following one, in its Stead, viz. 



/ » ■» 



Aq DE ©H ^ 

B • B F • F ' ^' 



Or, Multiplying the firfi aiid third into B, the follow- 
ing one may be us d, 

^ • * 

Aq DE GH ^ 

C '. F •• C F' ^' 

♦ » • • 

Or rather. Both being done, /. e. the /i^ ^nd ^I'/rrf 
being multiply^ d into C, and then, tiits jfr/, lb iniiBtkglyd^ 
and the fecond being multiply d into B, the following 
Proportion is gainM, <i;/<s. ^ 



J. • s 



. DE GH - 

r 

And no^, by mtfltiplying the fitfizxA ficoffii mpo 1^ 
"we get this, ' ^ ^ •' • - . ' .-^ -i : w^ 






GH ^' 

AqF: DE :: ^:Q. 



»«.•» 



And laftly, by multiplym the' No W firft y 'and the 
^j&ir<I into F, is gotten the MoWihg ?ropOTt!oh,' i^/ab^ 

N AqFq : 
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AqFq : DE : : GH ; Q. 

Thus is the firft given Proportion cleared of its fradli* 
onal Terms. 

The common Foundation of which preparative Ope- 
rations is tbisy 

There is the fame Ratio ofj^kiples to their Equi^ 
Multiples y as o£ Simples to Simples. As^hus, 

• • • t 

The fame Kaiio as ^x 2 has to 4 x 2, the very fame 

has 3 to 4 : Alio ^tis 



1 • ± • • 

a • a 



3 .• 4 
AUb 3 A : 4 A : : 3:4 

And BA : CA : : B : C 

And I ; I :: B :C 

• ■ • * 

And the like in others. 

Before we go on, it may be oecellary to clear onr 
Diflkulty, which is as follows : 

? r 

Analogiei^ or Praportieni^ 'zrt iometimes fram'd 
amongft beterogeneal Qiiantities (as thus fuppofe) As the 
fiineAtx>dicLineB^ fo the ITeigbt a to the IVeifbt &) 
and it may be ask'd, how can ^ne of thefe be muSiplied 
or divided bv the otber ? As alfb, what, fbr Inftance, 
to multiply tie IVeigpt a into tbe Line B, or, to divide it 
by tbe Line A, means ?*• For ttnhir will that Product be 
whole Lengtb is a Line, and Breadtb a Weight ? or 
wba$ that Quotient, where it's fought bow often the 
^eigbi a conbins the Line A ^ 

In 
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/ 

In anfivefj we (ay. That a Line here is not Goiopar'4 
to a Weighty (which are beterogen^al Quantities, and 
thence not pofHbly to be con^ar. d with each other) but 
that the Ratio of the two Lines, is conipar'd with the 
Ratio of the two IVeispts ^ which Buitios are bomoge^ 
neal to each other ; as ^ppofe double^ triple^ fefquialtery 
&c. n)iz. taking the Denomination from the ^otient ot 
the AntecedeM divided by the Confequent ; out that 
^oiient^ as has been before fit^wn, is a Number^ or 
atleaft ibmething of a numeral Nature, and bomogeneal 
to real Numbers j as fiippofe, a broken Number, or a 
furd one, or the like. 

So that when 'tis faid, A : B : : « ; /3, we mean no 
more, than that the Ratio of A to Bj or — is =;s the 

Ratio of ol to iS, or -rr. Or, which comes to the 

p 

fame, that the Quotient of the Qiiantity A -r- the homo* 
geneal one B, is = the ^otient of tne (^ntity a, .4- 
Its Homogeneal (however beterogeneal to the ibrmer ones^ 
Thus, 

If A be ^Line of 2 Feet, B a Une of x Foot } tbat 
ihali be the Double oftbis^ or as 2 to i. Again, 

If a be a ITeigbt of 4 Founds, and /3 a fTeigbt of 2 

Pounds i tbat wiu be the Double of tbis^ or as 2 to i. 

A ^ ' 
For both B) A(2, and ^ a (2 : And therefore ~ = -- 

IS P 

Since, then, we have regard here to nothing but the 
Ratio, or the Quotient^ we may, inftead oithtpro^ 
fos^d Quantities, fiibftitute others^ of any kind, which 
are in me fame Ratio, or which exhibit the fame Quo- 
tient, however beterogeneal they are to thole pro-^ 

N 2 pos^d^ 
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Wrf. The Aritmetici AN therefore, in his Operations, 
iAftead of the Quantities propos'd, of what Kind foever, 
whofe Ratio onlv is confiderM, fubftitutes Number, 
(or what is of the Nature ai Number) whieh arc m 
the fame Proportion. 

Tlws, for Inftancej 

Inftead of the Lines A and B of two- Feet, and one 
Foot, he fubftitutes any two Numbers tn the fame Ratio, 

as 2, 1 i or 4, a j or 6, 3, €?f- Thus, -f == t =* t = 3 

And, by fubftituting equal Quantities, inftead oitbofe 
propos'd, the Quantity is by no means cban^d. 

Thence it's the fame thing whether he fays, As the 
Line of two Feet A, to that of one Foot B, or as the 
Number 2 to i ; or as 4 to 2, ^c. the ^otient, and 
thence alfo the Katio (which is all we regard here) being 
on both Sides equal. And although, inftead of thefe 
Numbers^ he fomf times again fubftitutes Symbols, or 
retains thofe the Lines had, yet he takes thefe, as if 
were for Numbers, and treats them like Numbers j nor 
does 'he fuppofe himfelf to be converfant fo much with 
lanes 9.nii-lf^eigbts,isviithNitmbers in the /«»* Ratio s 
with thofe Li»« and /f«;gi'/J. 

Thus in the propos'd Example, 
If A, B, be imagin'd to fignify 4, 2 j (viz. becaufe 
A. s=3 i') a and 3, if you will, remaining as Symbols 

of the Weights : It will be the fame thing to fay, 
A : B : : -i : ^, as to fay: 4 : a : : « : ^ : Aiid there- 
fore rhiReif angle of the feeend and third B x a is a x «r, 

R X Ct 2 X fit 

or the Douhte of the fVeigbt a : And —j— is — 7- 
oTthc/o«rf^ofthatDo«J/^. But 
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' But now, to douhk a JVeigbf^ and then to divide that 
Dwhle into four Farts, has nothing abfurd in it 

Bur of thh enough for our pf e(ent Purpo(e. 

Now, altho^ as has been at large (hewn, it's manifeft; 
that ^eRule of S'bree Direct may be federal tVays* 
Wrought, vet the firft being the moft general^ and 
moft praUfsa^ as has likewife been fliewn, not with* 
out fbme Reafon^ fb I ihall -make ufe of it in the SolU'' 
thn of the following ^eftions. 

^UESriON I. 

If the Inter efi of loo Pounds for one Year be 5^ 
Founds, what is the Inter eft of 530 Founds, for the fame 
Time ? 

O F E R A T I ON. 

100 : 6 : : 550 

6 

Anfwer 

iloo)33|oo(33 Founds. 

^UES^ION II. 

If 4 Founds of any Wares coll 8 Shillingg, what will 
one hundred Weight (112 Founds) coft at that Rate? 

p; S, p. 

4 — 8 — 112 

8 
^— Anfwer 
4)896(224 Shill. 
16 



N(ftij 
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Note^ Since the Nttmber i neither muUiplies nor di^ 
widesj ib as to alter the Number multiplied or diwded 
by it, if in any ^eftion in this Kule of J'i^r^^, the /r^ 
Number of tnerihree given ones be the Number i, the 
JVork may be done by Multiplication only j and if the 
/^ of the /^r^^ be the Number z, the Ivork \& performed 
by Divifion only. 

, N. B. In whatever ^uefiion in fWj Rule there 
happens a Bjemainder after Divifion^ fuch Remainder is 
P^r/ of the /r/? Dividend^ and is ftill to be divided by 
the former Divisor, /. ^. y»ri Remainder is the 
Numerator of a a;tfi^/rr Fraction, to which the 
Divisor is the Denominator : Which Fraction is 
Part of One fuch Integer as the Quotient /ami 
confifts of 

This is plain, with a little Confideration ; but, that 
the Learner may want no Help^ let him obierve well 
what follows under the following Example. 

^UESriON III. 

Suppofe 15 Pounds of Cocbeneal coil 24 Founds, what 
will 82 Founds eoft at that Rate } 

P. /. P. 

15 — 24—82 

328 
164 

15)1968(131/. 

46 
18 

3 

The 
t 
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The Anfwer is as yon fee X31 /. and -pf of a Found. 

Here you fee a Pound^ or 20 Shillings, is divided, or 
ftippos'd to be fb, into 15 equal Parts, and this Fra- 
ction, rf , fignifics 3 of thole Parts, which, it's plain, 
are lefs in Value than a Peund^ but bow much Icis, or 
what the real Value of theft 3 Parts is in Money ^ the 
Learner does not fb eafily fee : For the prefent then, he 
may obferve what follows ^ 

The Pound, hy Cuftomy is divided into 20 equal 
Parts, and each of thoft Parts we call a Shilling : Now, 
what we have to do, is, to find how many Parts of 20 
(i.e. how many Shillings J ztiS^ec to 3 Parts of 15, 
which is done by faying thus, 

15 : 3 : : 20 

« 

3 
15)60(4 Parts or Shill. 

By this Work we find that 4 Shillings is = 7^ of ^ 
Pound. 

And by the fame Work we fee, that if the former 
Remainder 3 be x 20, and that Produff be -r-.the 
old Divifor^ 15. ^e^otient 4 (/. e. 4 Shillings) will 
be the Value ot ff of ^ Pound in our Englijb Mowy. 
Therefore, 

In- Odes of this Kind,, we may take the following for 
a Rule always to be depended on. 

KUL E. 

Multiply the Remainder hy the next Inferioh Deno^ 
mination to That the Quotient confifts cf^ and then 

divide 
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diwda On, l^y the old Divifor^ and the ^otient will 
give you the Value offucb Remainder. 

Take oatExatnple more. 

^UESflOiJ IV. 

If 4Q Pieces oif Broad Cloth coft 750/. 155. what, 
at that Rate, will one Piece coft ? 

Pieces /. J. Piece 
40 7^0 : 15 • I 

Bring the fecond Number (yiz. "jSoL 15 s J into 
the lowcft Denomination mention'd C^iz. SbiJlings J 
and then it will ftand thus, 

P. s. P. s. 

4I0) ; 150XI5 : : i (37l5 and^of a Shill. 

3 /. 5. " 

2 or 18 — i5i|of aShilL 

The Value of which Fraction ( to ) in Mney^ 
may be -found by the foregoing DireSlions^ thu^ 

40 : 15 : : 12 : 
12 

4!o)i8K4f ==i 
-2 

So that the Trice of one Piece of Broad Cloth, at the 
toxegfAng Rate^ is found to be ^. x8 15 4 1. 



^l/£- 
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^UESriON V. 

If t Founds of Tobacco coft 14 j. \vhat vrill half a 
hundred weight C^iz. 56 Founds) coft at the fame 
Rate? 

Anfwer. 4/. i%s. For, 

P. s. P. /. s. 

8. : 14 : ; 56 : 4— 18 

^UESflON VL 

If 14 ShiUings will buy 8 Founds of Tobacco, how 
much will 4/. i%s. buy alter the fame Rate? 

Anfwer. $6 Founds. For, 

X. P. /. /. P. 

14 ; 8 : : 4 — 18 : 56 

^UESnON VU. 

If half a hundred Weight of Tobacco be worth 
4/. 18 J. how much may be bought lor 14 j. at that 
Rate? 

Anfuoer^ 8 /. For, 

/. 5. P. s. A 

4— x8 \ s^ r : 14 : 8 



v. 
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Suppofc4/. 18 J. will buy 56 Pounds ofTdbacCo, 
what will 8 Pounds of the fame Tobacco coft } 

Anfwer. \\5. For, 

P. /. 5. P. f* 

56 : 4 — 18 : : 8 : 14 

Sec more Examples in the APPENDIX. 

I (hall now (ky i Word or two concerning the pRoof 
of this Rule oifbree^ i. e. Sbe^jo how we niay, if any 
Dcmbt ihould ariie. be afiurM whether ^t Operation be 
true or no i and this m4y be done fever al tVdys. 

Sortie order it ^i!rif<r, 

r 

They multiply the firft Term into the fourth^ and the 
yj^oiii into the tbird^ and if ^^Ci& Multiplication produces 
the fame Produffy the Thing is rigbtbly done. 



This is the Method commonly us'd^ and tis a juft 
one. 

Thus, for Example, 

Suppofe the Proportion be 3 : 5 : : 9 : a fourth 
Number ibught, which is found, and which we think is 
truly found by the £>regoing Diredions = 15. 

In Wdef, now, to prove whether this Number 15 be 
^r«/j^ the/(?«rri NiiD5J>er:^hich was i^igitf, multiply the 
firft Number by the laft^ i. e. 3 by 15, it makes 455 
and the two middle ones multiply d together, /. e. 5 and 
^, make alfo 45 s therefore the Numbers 3, 5, 9, and 

15 
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15 arc Proportionals J and the ff^ork was rightly done ^ 
lor it has been already prov^d^ That, 

Of four dire^ly proportional ^erms^ the Product of 
tkfMsAHs is aK the Product of the Extremes. 

Therefore we may lurely eonchide, that tbefe four 
SermSy the Product of wbofe Means is = that of its 
Extremes, are direSily proportional .*: Therefore, as was 
juft now faid, the Numbers 3, 5, 9^ 15^ are cert^nly 
direilly Proportionals^ and therefore the Number 15, 
truly anfwers the ^eftion proposed. 

Secondly, 

The Proof oi theie Operations may be ordered thus^. 

If the fourth Term found be made now the firfi^ 
Term, and the Operatim be inverted^ viz. fo as it^ 
may be. 

As that which was the fourth to the tifrdy fo that 
was tbtfeeond to the Aing fought. 



If now, after having workM this Proportion truly, 
that Number be producd^ which in the former Propor-- 
tion was the firft Term, the former Operation is rightly 
performed ^ if ^tberwife^ there is a Fault committed 
fmewhere. 

See the WORK. 



15)45(3 
o 

By which it's plain iht former Work is true. 

O z But, 



\ 
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But, laftly. 

Whether the NunAer 15 be the fourth Number, 4«r- 
fivering in Proportion to the three given ones j, 5, and 
9, I Ihould r^/*^r prove thi», wz. By faying, 

5:3 : ; 15 : Q. SB 9. Or thus. 

By faying, 

9:3 • • ijf : Q. ~ jf. For, 

By this Method the Numbers 5 and 9, which hefire 
were Multipliers, become now Diviso&s. 

The ^ruth of this kind of Operations may, indeed, 
on Oocafion, be ffj^^ feveral other Ways ; but what 
I have already laid, is, may-be, more than fiifficienc 
concerning thefe Pjloofs. 

Be£)re I end this Chapter^ I fhall ihew the Learner 
fbmething concerning the Comparifon of Hours under ^ 
different Mkridians ^ then give him fbme Caution in 
relation to ^antities Not Proportional. 

Vktt then^ 

What o* Clock is it at NAPLESy when 'tis 8 at 
LONDON.^ 

Now, to anfwer Questions of this Kind^ we muft 

fore-know from Geography, that NAPLES is fituate 

15 Degrees (a little more or lefs) Eafiward, from 

LONDON^ and therefore the Sun comes to the 

Meridian of NAPLES^ footier than it comes to that 

^fLO ND iV^ but the ^uejlion is. How much fooner ? 



To 
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To mfuser this, it muft alfb be known, that the 
^^jv. pafles over his nshtAi^xxtx^ Circle (peaking after 
the commoB Manner ) in C about } 24 Hours, u e. in 
tkis time is retum'd tQ the Oune AdcsLioiAK from 
which it iet out ^ and further it mui^ be known, that 
diei« are 360 D^ees in the wbok Circumference of 
a Circle ; Now tbefe Things being premh'dj the Ana«- 

LOGY or Pnopo&TiON will be as follows, viz* 

■ 

If the Sow in 04 Hours pa(ies over 3^0 Dq[reef, 
how^any Hours is he paiEng over 15 Degrees? 

And, fince the S ir n moves with the fame equable 
Celerity, and therefore pafles over Spaces Directly 
proportional to the ^nies^ *twill be as 360 Degrees to 
i^ Degrees ; ib 2J. Hours to the Hours fought, n)iz. 

I Hour^ as is manifcft from the adjoined Operaliofk 

' . • • 

Deg. Ho. Deg. Ho. Der. Deg. . Ho. Ho. 

360:24 :: 15: 0:=^ I 360: 15 : ; 24:Q. == i. 

ijr If 



m >■ I 



120 ^^^ 

24 .H 



360)360(1 = Q: 360)360(1 = Q. 

Therefore the Sun comes to the Meridian of NAPLES 
an Hour fbooer than to o«fr at LO NDON-y iuidth^e- 
fycc their Noon is one Hour iiboner than, mrs 5 for Acrffx, 
it is Noon, or 12 o* O^k^ when at LONDQUJlis^ 
but II s and therefore to airflvpr therQueftiori put, r!tty. 
90* Clock at NAPLES^ when 'tis 8 at LDNDOKr 
Again, 



i_ ^ r «, «.- • 



Suppofe it be asked, IVbat Urn of the JSUPf Jt.:)s':9X. 

ACAPULCO,\n MEXICO, when 'tis Noon at 

LONDON? 

Firft 



• It 
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Pirft we muft know, that ACA9ULC0 lies about 
ro6 Degrees to die tVeflward of LONDON ( a tittf^ 
ikere or kfO and therefbre the' Sun comes bo the JIfer/- 
dianof ACAPVLCO:^ later tfkai^it i^Mies to that of 
JLONDON J but 'tis here iJnight How Mvcnhter,^ 
To find whieb^ the Anahgy' or Properthn wilf be as 
fbllows. 

As 36oD^ees, the Sun's whole disirnalCosirfe^ to. 
ib5 D^dcs, the DifiereinGe c^ LongliuHe between the 
Places ^ lb is 24, the Hours in die wbofe Day, ^ t^- 
Timcfougbfy =: 7 Hours 4 Minutes, 







See the WORE. 
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-ThQ^fcre the Suw comes ttythe Mtridim 6t ACyf- 
f'ULCO abofe 7 HcMffs 4 Alinutes^/tf/w than to that of 
lONJXON; aid thcrefere /ivlr Noom is 7 Hours 4 
Minutes /af#r than oarf} and therefore 'tis but «6 Afi^ 
nutcs paft 4in the 3£»«/is^ as ACABULCO, when, 
*tii Noon at L NH OK 

But to go QBy, 



The 
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The L^drmr muft take great Care, left he be deceiv% 
•and take thole Things to be Pilopoktional ^rhich ar« 
fiot fo. 

For Exaatpk's Sake, 



# • 



Suppoie a Weighty inoving by its own Gr avitt^ 
defcends 20 Feet in 2 Seconds ot Time, and 'tis required 

to find bow many Feet it will &11 in 10 Seconds ? 

« • 

Here, now, if the tbiitd Number be x the fecmd^ or 
the fecofid by the tbirdy and that Produ^ be -jt the 
■firfiy the fourtb will be 100 ; but this Number does by 
410 means anfwer the ^uefiion. 

» 

See the WORK. 

'Sec. F. Sec. 

2 : 20 : : 10 
10 

2)200(160 = Q. 

"For ahho\ it be,trac,'tl^t this ITeigbt will &II 106 
Feet in 10 Seconds, If it was to move with the fame 
Veloci^ with which jt deibended 20 Feet in 2 Seconds 
<becaiife the Number 100 is 2i fourtb Proportional to the 
tbree gmen ones^ 2, 10 and 20) yet this can^t be a true 
Anlwcr, becaule 

X fatting ffkigbt- does not proceed with an equable 
Motion, but wlm an accelerated one ; its Motion being 
fo much the Jwifter^ by bovi) much the longer it is in 
Motion. -Again, 

If a VefTel that will hold (itippde 12 Gallons) be 

illl'd with Water, and a Hole at the Bottom be made, 

and 
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and thro' it there runs out 3 Gallons in 2 Minutes of 
time, and ^tis d^emasided in what tme Ati die Water 
will run out > 

Here again, the Learner muft take great Care^ left he 
be deceHd^ for, if the ^ftion be thus ftated, w«. 

If 3 Gallons run out in 2 Minutes, in bsw mmi 
Mmitfes will 12 Gallons run out ? 

It win be anfwerd^ according to the ^enour of the 
fmg4^ingKvi.t^ that All the Water will run ouMfr 8 

Minutes: For. 



Minutes : For, 



Gall. Min.. Gall. Mn. 

12 : 8 



• 9 • • 



And, mdeed, thh would be >rw, fliould the Water 
eontinue tp run out with the fame Velocitv with. 
which it began to run } but it is quite otherwife 3 fer 

The CteLERiTT of the Water rtfm/i»^ out continually^ 
decreafesy and by how much the lefs remains of Water 
to run out^ by Jo much the flower it runs out^ I e. It 
runs out with a greater V elocitv or Swiftness when 
tis near Full (for Inftance) than it docs when it is 
but half Full, becaufe riie inferior Water r»im/»r w/, 
is in the /(?fwer Cafe prefi'd by a ^«^fr Weight o( 
fuperior Water, tfian it is in the latteri 

But now. 

By what Degrees, either the Velocity of a Fall* 
XNG K^eight Increases, or the Velocity of fFater^ 
thus running out. Decreases, is not fo much my Bufi- 
nefi Here to enquire, as it is to endeavour to make 
the Uamer throughly underftand, that this Rule of 
three Direct, under Explanation^ is not empWd but 

with j^if«^lV5 fri^/;^ PROMHTIONiiL. F<*, 

By 
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By it a fourth (Quantity is fought^ which has the 
fame Ratio to a third given, as the fitond has to the 
firfi ; or to ivbicb a third given has the fame Ratio as 
rhtfirjl has to the fecond. But now, 

Tho* an Enquiry, by what Degrees the Velocity o( 
z falling Weight increajes^ and that of Water. r«»- 
ning out decreafes^ may fecm foreign to the main Deiign 
of this Tra£f^ yet having proposed Examples of this 
Kind, the Learner will excufe me if I go a little out of 
my Way, and juft mention the Allowing Helps^ which 
he may take to his AfEftance on iuch Occaiions : Firft 
then, 

Galiljeus (jsi Prop. 2. concerning Motion naturally 
accelerated) has provM, That the Spaces defcriVd^ and 
the Diftances run thro by the falling fVeigbtj will always 
be as the Squares of the Tmesfpent in falling. Wherefore^ 

If a heavy Body, defcending from its Place of Reft, 
&11 any Length in a given Time, in twice that Time it 
will delcribe four times that Length j in thrice that Time, 
nine times that Lengthy iSc. Whence the foregoing Sue^ 
fiion may be eafily folv'd, and the true Anfwer found to 
be 500 Feet : Thus, 

As 4, the «%i^^r^ of the /;;/? time, to 100, the Square 
of the latter time, fo 20 Feet, the Defcejit in the firfi 
time, to the Defcent in Feet in the latter time, = 500. 

For, 

4 : 100 : : 20 : 500. Again, 

l{i3tVe/fel that will hold (fiippofe 12 Gallons J be 
fiil'd with Water, and a Hole at the Bottom of the Veflel 
be made, thro' which there runs out 3 Gallons in 2 
Minutes of time, and 'tis demanded /;; what time All 
the Water will run out ? 

• Here again, the. yoi^ng yfritbmetician muft take ^reat 
Care, left be be deceived : For, 

P If 
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If the ^eftion be thus ftated, nnz. 

If 3 Gallons run out in 2 Minutes^ in I^(W «w;j|y Mi- 
nutes will 12 Gallons run out ? 

It will be anfwerd^ according to the ^enour of the 
foregoing common Rule of Proportion^ that All the 
Water will run out in 8 Minutes : For, 

GaU. Mn. Gall. Mn^ 
3:2:: 12 : 8' 

And, indeed, this would be true^ fhovld the Water 
continue to run out with the fame Velocity with which 
it began to run ; but it is quite otberwife ^ for the Cele^ 
tity of the Water running out, continually decreafes ; 
and by bow much the Less remains of Water to rutP 
cut J by fo much the Slower it runs out-y i. e. it runs 
out with a greater Velocity or Smftnefs- when 'tis near 
Full ( for Inftance) than it does when 'tis but half 
Full ^ becaufe the inferior Water running out, is, in 
, the/orw^r Caft, prefi'd by ^greater Weight offuperiop 
Water than it is in the latter. 

To&iLicELLcus has demonftrated in a little Tre^ife 
concerning^ the Motioti of IVater^ That, 

If there be a Veffel ( for Inftance, a Paratlelifiped} 
full of Water, in the Bottom whereof is made a Hole^ 
thro' which the Wholb^ Quandty of Water will run in 
exadly 10 Mnutes : He has, I fay, prtnfdj that this 
Water fhall defcend In the Veffel thro* Unequal Spaces^ 
in Eq^ual ^mesj in fuch Sort, that if the Height of 
the Veflel be divided inta 100 Parts, the Water running 
out will fink 19 of thefe Parts in the firft Minute, 17 
of them in the fecondy 15 in the third^ 13 in the fourth^ 
II in ih^ fifth y 9 in the fixtb^ 7 in the feventh^ 5 in the 
eighth J } in the ninths and x in the tentb^ w laft Mi- 
aute. 

At 



Gfaap .X. C^Arithmetic* 

At this Rate we fee there runs nineteen times as much 
Water out in the firft of the ten Minutes, as runs out 
in the laft. 

Now here 'tis plain, that the forementhned Numbers 
I9> i7» '5? i3> ", 9j 75 /j 35 and i, are the Dif- 
ferences of the S(^uAREs of the Ttmes ; for the Whol^ 
given time^ in this Example, is Ten Minutes^ the 
Sc^uA&E whereof is loo ; and the Square of 9 is 81 ; 
The Difference of which S<^uares is 19, the Number 
of Parts funk in thcjfi^ Minute. Again, 

The S(^uare of 8 is 64, the Difference between 
iffhicb, and the laft Square 81, is 17, AeNdnd^erof 
Farts funk in the fecmd Minute : And fb on, as in the 
following 

TABLE. 
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Farts 
funk. 


Tiine* 


Times 
fqMar'd. 


Difier.of 

Squar.of 

Timet. 
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19 


I 


I 


3 


17 


2 


4 


5 


15 


3 


9 


7 


13 


4 


16 


9 


n 


5 


25 




II 


9 


6 


36 


13 


7 


7 


49 


15 


5 


8 


64 


17 


3 


9 


81 


1 ""9 


I , 


10 


100 


1 
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By which Table we may eaftlv gain the following 
Help, to folve the foregoing^ andjucb-like (Questions : 
Thus, 

Since the Vessel, or Whole ^antity^ in the 
Experiment above-menticnd^ is divided into loo 
Equal Parts: 

' Suppofe always ^t given Whole Che it what it will) 
to be divided into loo Equal Parts Also : And then 
find What Part of loo That given Quantity is, 
that runs out in a given Space of Tme. 

In the foregoing Example the given Whole is 12 
Gallons ; the given ^antity^ that runs out in a given 
Space of yJw^, viz. 2^nutes^ is 3 Gallons : Wherefore, 
by the common Rule of Proportion^ 

JVbole urbok Gall 
GalL Parts. 
12 : 100 : : 5, the Given Part of 

12 (in 2 Minutes) to 2jr, the like Fart of 100 in the 
fatne Time (lupp<rfe). 

Thus, according to the Velocity of the Water's running 
/ out, in this (&ppos*d) Example^ the Water finlS 

25 of the 100 equal Parts in 2 Minutes ; But, 

In the Experiment ahove^ the Water was found to 
fink 36 ( =J 19 + 17) or the 100 equal Parts, in 
the fame Space of Time (viz. z Minutes J whence its 
manifeft, that the Water runs out ( in this fupposd 
Example) with Uk Velocity than it did in the Expe« 
rimekt (for if me Velocities were equal^ the Parts 
. / funk in hotb^ in the fame Space of Time, would have 
been equal). 

Therelbre, 
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Therefore, the Whole i<jo Parts (12^ Gallons) 
in this C&PP^'d) Bxdmpky will be lofiger running 
out, than the Whole 100 Parts in the Experiment 



were. 



On the contrary, tbofe would run out in Ufs time 
than tbefe^ if the Water had been found to run with 

Sreater Velocity in this-(fupposM) Exampls^ than it 
id in the Experiment. But, 

Be that found as it will (^viz. be the Velocities 
equal or unequal) the fol-egoing Experiment may ferve 
as ^fiandin^ Table, or Scale tor whatever Else you 
pleafe to call it) by the Help of which ( after the Pre^ 
paratiM zhovc) the far^going^ vmdfucb-IiktQpKsrtOH^^ 
may befoh/dy by faying tbus^ 

As 25, the Parts of 1 00, run out in 2 Minutes C ac- 
cording to the iluppos'd Example) to 36, the Parts of 
100 Canfwcring, by the Experiment^ to the fame 
Space of Time) ib is 100 (the whole Quantity, accord- 
ing to the Ssfp^oiA Example^ rtm out in a certain^ tho' 
unknown^ Space of time ) to 144, the £^ntity 6t 
Number of Parts funk, according to the Experiment, 
in the fame Space of Time: Which QuantitvC^ 44.) 
anfwers, by the foregoing Table, if produc d, co xi 
Minutes of Time, = the Time Sought. For, 

• ^ f 

Tho' in the Table, the largeft Number of Parts be 
100 ( =s the Square of the whole Time there menctoii'd, 
wz. 10 Minutes) yet the ^me anfwering to thefe XJ4 
PartSy may be eafily found -y for this Table may oe 
carried on, for Ufe^ as hr as you pleafe, by only carry- 
ing on the equal Times as fan as you pleafe ; thus, 

By adding to the 10 equal Spaces of lime mentioned 
in the Experiment, two more equal SpSLCcs^ viz. ii 
and 12, and fquaring them, in order to get the Difjter* 
EKCss of their Squares^ viz. 23 the Difference be- 

twcen^ 
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tween the Squares of iz and ii ; and 2i the Diffeil* 
EKCE of the Squares of xi and lo : IVbich Differ* 
EKGCs (23 and 21) added to i^it foregoing Series of 
Differences 19, 17, 15, 13, ^c. make 144, exadly 
anfwering to 12 Mnutes of Time, Thus then. 



I • 't 



If 3 Gallons run out in 2 Minute s^ 12 Gallons will be 
found to run out in 12 Minutes j and Not in 8 Minu$es* 
Again, 

. Since tbefe Differences of the Squares are a Series 
of Numbers in Arithmetical Progression^ and 
fmce the Sum of this Series is always == the Whole 
Quantity of Water, it may be eafily deduced from 
known Properties of Arithmetical Prt^ffionals^ 
that the Root of this Sum, whether under, or above 100, 
is always =: the Tiu^ feugbt^ thus. 

In the Example above, the Sum is £>und to be 144^ 
whofe Root is 12, as before. And, 

If the Sum ht under 100, the Time is found, by the 
£>rcgoing Table, by bare InfpeSlion. 

Let this be iiifficient here conceraing Quantities Nor 

ptofg/rtionaU 

More oitbis Natureyoxx')! find in the APPENDIX. 

I now proceed to explain the Single Rule of S*bree 
fyvetfi. 



x; H A P. 
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CHAP. XL 

H£ Rkciprocal Golden Rule^ or the SingU 
Kuls of S^bre9 iKVEasE, is when from three 
Quantides |;^'a;M^ eifounb RECxps.ociU.Ly pro- 
portional is fought. 

Now, we fey Quantities arc REc»iiocAi.Ly propor-^ 
tiomUy when, of the' comfo/d Katxx/s fviz. of th^ fiffi 
to the thirds and of the fecond to the fourth J the one is- 
the Inverse of the other. 

As i i> <^j i •»• ^hus^ for Example, 

4:18 : : 6 : 12 will be Reciprocallt proper^ 
tionaly becaufe |- aie as^ and 14 = l- And the Kkc 
mothers. 

Now T H I f Bjile differs* firom the Direct Kifley 
which I have already explain^, tbpsy 

As, there ^ Regard was had to the Equality of the 
Ratio's or Quotients ; foyhere^^t regard the Equality 
of the Rectangles or Products, viz. ^here^ 

As the firfi Term to the feeondy £6 the third to the 
fourth fought j and thus the fame Quotient comes 
forth from di'viding the firft bv rdxtfecond^ as there does 
from dividing the third by tne fourth : but, ib^^, the 
Rectangle or Product of Aefirfty multiply d by the 
fecondy is equal to the Rectangle or Product of the 
tbird multiply' d by ^e fourth fought. 

Pot 
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« 

For Example's Sake, 

If a Field 40 Rods longj ai^d J^ broody contain an 
AcKE of Land ; bow broMmvA that Field be which is 
but 20 Rods long^ to contain alfo an Acre of Land ? 



t r 



Here 'tis manifeft, fincc in hotb^ the fame Quantity of 
Land is conlider'd, that the Greater the Length of the 
Field is, the Lesseb its Breadth muft be ^ and the con- 
trary : That the Bxoess of the ime^ hiay nualce good 
the Defect of the tither : And therefore, 

As the Length of the former to its Breadth^ fo the 
Length of the latter (not Directly, for fo would be 
produced a Similar F^9ite^ Not an £q.val one^ but) 
RECIPROCALLY to its Bteudtb^ Or, 

.•5 ' 

As the Length of the fecond^ to the Length of the /r/, 
fo the Breadth of the firft^ to xh^ Breadth o£thtfecond : 
For, 

fhis is to he Reciprocally fwpoftional: 

If therefore the Length o{ the former be called A, and 
Its Breadth B, the Length of the fecond ^, and its 
Breadth )3, it will bey . v 

A : a : : fi : B. Or, j8 : B ; : A : a. 

That A X B, may be « a x 3. 

Th4 Prance of thij Rule thien is fWj/ 

' • V = 
If of the three Terms, the Product of the firft into 

^fecond be divided hy the ^i&ir^ ; the fourth Recipro- 

o A L L Y proportional wil] be ^^»U Aad thus» 



In 



In the Example given, B4 

j^^vr Bdd pc Its JSt;eaatb B, - 
wakes .^e p^ml' ^% 
4ividii^ by «, the I^f w ' 
of ihtfi£<md, .there wlftlie ^ 
produc'd iaBri*iiib foiight ~^ 
AB 




.«2P 



. /. 



Or in Nombers, 

former 40, x its Breadth j 4, 
is 160 =: 40 X 4: Dividing 
by 20, the given fgfifffb ^ 
the fecond^ the Breadth of 
/*/V wilKbe,fe9Bd)8 = -i^. 

Sf^if /£Jla^x;s vhcn (iff<?rj 

from that o( the foregoing 

Tns9iZ^lbfiJ^nli pCecm was the Divifir j Hbkb the 

The Dempnsx&atxo^n of this KXJLEis this : 

Becaufe^ftom the HypoTRe^xs, the RBCTi^NGUs.oiT 
the firft mto the yiroo/, is = the SLbctangle ofthb 
third into the fourth^ Le. AxBsax/3, or AB ss 

A B 

a ^ it will be, '^yJ^^^& ^ ^^^ 1^^ by a^ 

But now the young Arithmetician tnsiy diftii^^ the 
;^Sions to be fblv d by Tif 19 ^ul^ £:oi|n thofe to be 
tolv d by the preceding Direct one,* t&iisj ' 



."? 



y 



1 1 4 0/ A R. I T H M E T I c. Chap. Xl. 

• ... , 

If from the Nature of the ^ueftiofty by how 9Hucb the 
GnEATEB. the firji Term is, Jo much the Greater the 
fourth Must be ^ it is the Bufinefs of the Direct Kule : 
but ifi by>ow much the Greater the third is, fo tnucb 
the Less the fourth is required to be j or by how much 
the Less the thirds by fo much the Greater the fourth | 
it is the Bufinefs of the Inverse lt»fe. 

Foi: Example's Sake, 

If any one in izHoui^^ travels 20 Mles^ How many 
Jl£/^j will he travel in 6 Hours at the fame Kate of tra- 
velling? 

Becauie here it is manifeft, that in 



> •• 



S Longer ? ' fMdRE > 

> time he 11 travel the < > Mies 5 

Shorter) •' cFeWer) 

By how much the < ^ ? the third Term is (the 

Number of Hours J by yJ »?«ri& the < , > viiXXaU 

^Less ^ 

* • m 

.... 

yi ^e fourth be (the Number oiMles fought) and there- 
£)re tiic fouxtb TeAn fought, xo, is £>und by the Direct 
Gj^lden Ruky thus, . . , 

H. M. H. 

xa : 20 : : 6 : Q as xo. 
6 

12)120(10 = Q. 

But on the tther Hand^ 



If 



J 
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■ 

If a IFbrk be perform'd by 1 2 Men in 20 Days, In 
How MANY Days will 6 Men perform the Same ff^ork, 
at the fame Rate of working ? 

Here now, 

Becaufe it*s manifcft, from the Nature of the ^eftm, 
that Fewer Men Can't do the fame IVork, at the fame 
Rate of working J under Mor e Days ^ 

And therefore. 

By bow much the Less the third Term is (the Number 
of Men J 'y fo much the Greater the fourth Term Must 
be fviz. the Numher of Da^s requi&te) : Therefore the 
fourth Term, 40, will be found by the Inverse Ruley 
thus, 

M D. M. 

12 : 20 : : 6 : Q. = 40 
12 



6)240(40 = Q: V 

After the fame Manner, 

If a Piece of Japefiry 9 7^^ Wide, and 20 Long, 
be to be lin'd with a courfe Thing s Peet Wide, how 
mary Feet Long ought this to be to do the Bufinds ? 

Here, 

Becauie its manifeft, ^ that by how much the L e s s tills 
Lining has of Breadth, jfo iviiirrir' ihfe iVfoRE it iti^j? 
have in Len&xh, to, make up its ^»f of B)leadth ; 
The LIength' yJi^gW will be found by the Inverse 
Rule to be 60 Feet: thus, 

O2 ' ftrt 
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teei Feet Feet 
Hide. long. widK , 

9 : 20 : : j ; (^ =^0 

9 

3)180(60 =: Q: 

Now the Ahlre^idtion of tfie 'Work ^i^cn in the 
DiiLBCTR«fe (whether as to the Ohder of perform- 
ing the Operations^ or to the precedaneous Rjeduction 
otthe JermsJ take Place bere aUb, Mux Axis MuxAi^dis. 
Bot tbefe I (hall not r^^^ bere^ bu( rather leave them 
to the Sagacity of the Learner to apjjy ihem« ^gain^ 

. ^i&itf was tbere laid conceriiiM; the Pro6fs 6f TitAt 
RfiJe^ the Learner may, if fie think it \(^6Ah his vfrhile, 
without any Difficulty, Mutaxis Muxandis, a{!r(5ly 
bere. 

Laftly, 

The Learner may obiervc^ that a Reciprocal Pro^ 
fortim mav be tum*d to a Direcx ?^^, if tbat Term 
which is the tbird in the Reciprocal ene^ be made 
the firfi in a Direcx one ^ thtis, 

itin a Reciprocal iPfdporribn it be 

9 : 20 : : 3 : Q. == tfb 

It wiU be in a Di&ect mv. 



3 .: io : : ^ : Q. a* 
j^ : io : : ^ ^ \^ si 6b ^ : lad ; : ^ : Q. fe iSb 

3)180(60 as Q: i)i9o(fio s Q. 

lihaU 
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I fliall now iniert a &w ^e^ions to exerdfe the 
Unrner in this lb«^ and theft prooeed to the Com- 
pound Qotdtn Rj§h. 

^U E sriONS. 

I How much Silk ofbaflird Wide, will line a Coat 
that has two Tards -f of Cloth feveu Quarters Wide ? 

Anfwn. 9 JKrr * j ^umters -f 



tl. If I fend 1117 Friend £50 Pomiis fer 5 Mmtbsj 
how mucb mxA he lend me fcr 9 Mmks^ to vepxy my 
Kindneis f ^^ 

III. If 100 Workmen in 12 Da^s finifli a Piece of 
Work, tow nmnf Woi'lanen are mflkient to do the 
fame in i Dap^ at the /mi^ ILiM of wovkhig t 

Anfioer. 400 Workmen. 

IV. Htm fMwj Tards ofMotinXy that is 2 Feet widf^ 
yn}l cover a Floor that is ad Feet /pim^ and ao .Feet 

* 
A»[wet. a4oFeet. 

See more ^^mw in the JlPPB^DIX. 



C H At. 
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CHAP. XII. 

, JI HAT which iscall'd, '3^he Compound Golden 
']^| KuU (or by fome, 9'be Double Rule ofj'breej 
conCfts of Two or More jfyahgies, either 
[ Dire ft or Keeiprecal;; and therefore requires 
the Operation of the Single Rule to oe re- 
peated (atleaftVisLTCALLY^ but the Process or Work. 
of the Compound R«k,. is bpilt upon th^/amePt.zttci- 
pLEs as That of the Single Rule is. 

■ 'So tlmt without any farther Preparation, I fliaU, 
at once, {mxeed to ,/tww the Idetbod of -soorkingt by 
Ibme Examples. 



E X AMP L £. 

If the Expettces of 4 Scholars in 3 Mintis ht 20/. 
How MANY Pounds will ierve 6 Scholars^ at this iUr^, 
li. Mntbs, <x A Tear ? .. ^ 

4 : ao : : 6 : 

Mtn. I M>n. 
3 : IS : Q. 

*Tis maniiefl:, that in this ^uefiion there are finind 2 
Asalmes ; for ^oT^ Persons are c(mpar*d to Persons, 
and TxME to Time. 
■ ■ ^ This 



L 
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^ This CpAipotr Ni Analogy therefwe beiag refolv'd into 
two Simple ones^ will ftand tbus^ 

l£ ^ Scholars , tti^enA zol How many Poupds will 
ftrve 6 Scholars the fame Time ? 

4::::2o : : 6 : q. :*= jq . 
6 

/. 

,> : 4)120(30. =s Q: ^. 

. Thus, fettmg afide a litde the Confideratioh of the 
different Times in the^eftion (and this Qp^r^io^ over)^ 
It will appear, that 30 /. will' be expended by 6 Scholars^ 
in the Jame Time wherein 4 Scholars Ipent 20/. /• ^. 
from the Hypothejis^ in 3 Months. 

- Again, (Kefuming the Confiderationof the Time) 

If the Expences ofthefe 6 Scholars (as was juft now 
found) in 3 Months^ be 30/. How many Pounds will 
they expend In 12 Months ? 

• ■ 

(Where the fourth Term, found by the former jlna^ 
^£yj becomes the fecond in this fecond jinalogy^ that at 
I^ength the Sirm fought may be gain d J 



Mm. /. 


Jlf(7l^. I 


J : 30 


: : 12 : Q. s=;.i2o 




30 




■ /, 


• 


3)360(120 = Q. 



Thus, the Work being perform^ d^ Q. will be found 
120, the principal Number fought. 



Thus 
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1;hu9 the ft^^d Comcnmo Atuihgy hiU^A)AXo^ 
thefe Two Simple ones : 

Compocind fSimpIc 

Analogy. Jinailogies. 

Scbo. I Scho. Sibo. I .^Sdb. I 
4 : 20 : : "=6 4: 20 : : 6 : q 

Man. Mon. Mm. I Mm. /. 

3 « Q. 3 : 9 :.: . 12 : Q. 

The ySpMir ^dng ex^iftly muU come £Htb,.ify jfi;^, 

fiupp«fc, gfts^ 

ijf /*«> ( the 4 prolpos^d Scholar* s ) Expences in % 
MoUbs^ be -20/. riiow mjmy Btamds willJihp ^jSmv 4!^ 
pnd in 12 Months^ at Aefame Rate of Expence ? 

The^^iiAr^tff will be^Ao /. 

And then, 

' If '^ini2. JUbftfifriJ At.ExpeMces^ti{j^M(darsXt^ M 
manifeft from ^^fmmi9rj:iAuUcgf) he 8.a /. 2 Uqov.hani 
Pounds Cin the fame time) «;/// 6 expend? 

The ^yiwriwill b^^ C^^^is manifi^ft fir^pi the li^A^ 
r2oA 

Mo. L Mo. I i^b. I Scb. I. 

3:20 :: 12:9:= 80 4:^ s=8o :: 6:Q. = i2o 
ivz ^ 6 



«M 



s)a4o(8o ss 9. 4)48oCx2o s Q. 

viz. 



1 

■ 

1 
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viz. BjBfohving the Cou v ovh t> Analory (Jfin i 
Months 4 Men expend zo Pounds^ in 12 Jmntbs How 
MANY Pounds will 6 MenfpendJ into two Simple ones^ 
Oke emparif^ the Times, the Other the Persons. 

Compound Simple 

Analogy. Analogies. 

M>. I. Mo. Mo. /• Mq. I 

3 : 20 : : 12 3 : 20 : : 12 : q ss 80 

Scbo. Scbo. Scbo. I Scko. /. 

4 6:Q.4:q = 8o::6: Q.=5i2o 

The Reason of the whole Process is plain enough 
of ilfelfj fince it is nothing but the Single Operation 
Twice performed 5 nor does it want any New Demon^ 
ftration. 

But now, 

IFbat has been done by Two Operations of the 
Single Golden Rule^ may likewife he performed by One 
of the G)M POUND one : For, 

If the j?fy? Terms oiboth Simple Analogies^ multiply d 
together, be made the firfi Term of the Compound one j 
And, in like nlanaer, the third Terms of the Simple 
ones^ multiply d together, be made the third of the Com- 
pound one 'j And the other Term, homologous to that 
fought^ be made the fecond. 

Thus, in the /J?r^^w»j5 Example, 

If 4 Men^ in 3 Months^ fpend , 20 Pofinds^ bow many 
Pounds will 6 Men fpend in 12 Months ? 



For 
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For ^tfirfi Term of the Compound Analogy^ take 
1 2 3= 4 X 3 (wz* whidi is made by multip^it^ the 
firfi Men, into the Number of the firft Months) i For 
tlie tbirdj take 72 = 6 x 12 (which is made by nwUi^ 
plying the Number of the y^rrn^ Men, into the Number 
of tbeir Months) ; And fox the /f ^o^d take 20, wz. 
the Number of Pounds, i. r. The ^erm Homologous 
to tba$ fmgbt : 

Then the U^bole Process will fland tbus^ 



4: 

X 3 


so 


: : 6 

X 12 






12 : 


20 


: : 72 : 
20 


0: = 


120 






i2)i44o( 


120 s 


Q. 



The Reason or Demonstration of this Compound 
Operation^ may be as follows j 



In the foregoing £xanq;>le 



iJs Months. 




Then, as before fliewn, at the Beaming of 
Example, 

It wiU be, 
Ftrfij M : P : : M : q 
Secondly y 't : q : : T : (^ 

Then 
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Then , = ^. 

Q « I-^. 

^ T 

PM 

STberifore^ putting ( in the former of the two 

f* 

EquATiONs) inftead of q (in the latter) it will be^ 

TPM 
Q_= which was the Thing to be proved. 

But to retitrn^ 

After ^tfanm Manner, as in theforegoiw Example^ 
we muft manage^ if the propoi'd Analogy be jn^ Mohs 
Qm^aunded: See the following 

EXAMPLE. 

Suppoie the Weight of a Beamj whole LeKotH is 
4 Feetj B&eadtu 3 Fecf^ Height z FeH^ ht 340 
Pounds^ What will the Weight oi anotbet Beam be^ 
whoie Length is 10 Feet^ B&badtk 4 A#r» Hbioht 

iFoot} 

Suppoie « Potmds. 

Then I lay^ That ^^ x 240 are s m 

^* 4x3x2 = 24 ^ 

cr 400, as is maniftft by refoPvifig the Compound Ana^ 

kgj into 3 Simple owx, as fellows, 

10 : q sae 600 

4 : Q^sB 800 

I : « 35 400 

For 



4 : 240 : 

3 

z 


10 

4 


4: 240 
S : 600 
2 : 800 
R 2 
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240 X 10 

Forjff/?, q= 7 — • 

4 

^ 240 X 10 X 4 
Secondly^ Q.= ^^^ • 

_, ^. 240XX0X4X1 240XX0X4 

nen lafily, « =. ^-_±_, or, -^— ^. 

Q. E. D. 

But let thefe be fuiHcient concerning the Compound 
Kule of Proportion, when the Simple compofing 
Analogies are Direct. 

But it may happen, that One of the compofing Ana- 
logies may be Direct, and the Other Reciprocal. 

For Examples Sake, 

If 36 Pounds oi Bread be fufficient for 3 Soldiers for 
6 Days^ How many Days will 180 Founds fuffice 
9 Soldiers ? 

Herfe now, is One Proportion Direct, wz. 

If it founds are fi^cientfor 6 Days^ bow many Days 
will 180 Pounds fuffice ? 

Suppofe q =: 30 Days. 

And the Other Reciprocal, n)iz* 

If for 3 Soldiers the Bread he fufficienf for $0 Days^ 
= q, How MANY Days will itferve 9 Soldiers ? 

Surely for Fewer Daysy becauic there are More 
Soldiers y wz. for 10 Days. 

In 
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In ^^ farmer Analogy, therefore, the Direct 
TluU muft be ufeds in this letter ^ the Reczpicocal. 
Thus, 

36 : 6 : 180 36:6 : : 180 : q = -jf^ x 180 = 30 

3 9: (^ 3:q::9:Q=:4xq=^X3o==io 

But if, inftead of thefe two Sxmple Operations^ you 
iivould fubftitute one Compound one, the Produil 01 the 
two Divisors ( as fuppofe of the firfi Term of the 
Direct Proportion^ and the ^ib/Wof the Reciprocal 
one) will be the Compound Divisor (and therefore, 
in a Direct Analogy^ the firft Term) : And the Pro^ 
dufi of tbc Multipliers, die Compound Multiplier 
(and fb to the fame yinakjgy the, third Term to be 
multiply* d into the fecondj i.e. in the ^^efiionpro* 
pos^d^ 

^ ^ « ^ 180X 3 X 6 

36x9:6 :: x8oX3:(i==-^^^ = 

10, as before. 

And, indeed, how many compofing Analogies foever 
there be, whether Direct or Reciprocal, ^efofhw* 
ing Rule is Universal. 



RULE. 

From all the Divisors fviz. ths firft Terms of the 
Direct Analogies^ and the third of the Reciprocal) 
continually Multiply d, the DtvisOR is made'-y from 
all the Rest continually Multiply'd, the Dividend 
is gain^d^ and the Quotient will exhibit the Tejlm 
fought. 



Ifliall 
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t flw^l how infert a (cur ^efittms to exereife the 
Learner in this Compound Oolden Kukj and then go to 
the Rule of Fellowship. 

^1/ E srio NS. 

I. If the Carriage of 60 Hundred Weighty zo Mihsy 
coft 14 Pounds 10 Shillings, wbat will t$ Hundred 
Weight coft carrying 30 JS/BleSj after that Rate oi Car^ 
riage / 

ii^fwer. $1. %s. ^d. 

n. If 48 Shillings be the Wages of 6 iMw for 6 2>/ryj, 
tri&tff wifi the tVages of 48 ilfm amount to in 30 Days^ 
at ir ir^ Kate ? 

Anfwer. 96 /• 

IIL If 18 R(^ of Ditebing be (few by 3 Men in 6 
2>i9rji^, j^ott^ many Rods Ihall be wrcugbt by 8 JUlfti in 4 
Days J at ^ib^ Rii/^ oi Working / 

Aifwr. It Rods. 

IV. If 10 Cr;ym« in om^ Day ipend 40 Barrels of 
Powder y bow many Barrels will 24 Cannon ipend in 30 
Z>tfjri5 at tba$ Rate ? 

Anfit^. i88o Barrels^ 

V. If sb £«[/!&^ of Pretender S»vt tz Hoffes to 

1X9/5 ^^^w ^<S ^^* li -B^^ ierve ^ Abryi/ at tbat 
BjHef 



Anfweif^ S D^s. 



Vl. If 
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VI. If 4 Barreh ofSesr ferve 42 Perftns \6 ti«}s^ 
How UAKT Hays will 18 Battels Hacvc ^ Per/attsjx 
the famf SMe m Drinking ? 

jtufiser. X 50 Days. 

See more ^efiions in the APPENDIX. 

Thus much concerning the Gotden Cohpovmd KaJe, 

N<nr iUlows the Rule qUl*d Fellowship. 



JJI7 




CH AF. 



iiS 
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CHAP. xiri. 

jfjINCE the Rule of pEtLOWsitXP, or 
I Partnership in Trade, is nothing but the 
I Golden Rule oft* repeated; 1 need not iay 
I much concerning it, nor trouble the Learner 
with New Demonftrations m its Operations. 

M onct then, 

By this Rule is found each Partners Share of the 
Gain or Loss, in Proportion to his Share in the Cow- 
mon Stock. 

EXAMPLE. 

^hree traders mKt Partnerjbipj and thcjfr/i ^which 
we'll call A) puts into the coinmon Stock 6o Pounds j 
ihcfecond (It) 50 Pounds ; and the /i'/ri/ (040 Pounds, 
(and thence die ixbok Stock is 150 Pounds = 60 + 50 
+ 40). 

Now, let the -wbole Gain by irade be 30 Pounds, 
How MUCH oi the ^o Pounds ought each Perfon to 
have ? 

To anfwer this, there's nothing requir'd ^tt/ to repeat 
the Praxis of the Rule of Three Direct, 3s often 
as in the Nature of the Thing is rcquifite. 



Thus, by faying, 



If 
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If the whole Stock 150/. gain 30/. tta&s* milt A^t 
Part of this Gain be ? or, If^bat will A's Part of the 
Stock, fviz. "60 1 gain ? iVbtn will B's, or 'go J. gain / 
And) ^kaf ttrill C s, or 40 /. gain ? 

And working as has been taught, f oull find ifi /. to 
be A*s Part^ 10 /. B's P/«r^, and 8 A Cs Part. For, 




^0dL Gain, 

Stock ^=50^=5150 : 30: : 2 so : io«: B'$\Gain. 

^40: «=s;Cs) 






Z =5 150 

And ^Z'/j is what is call'd the Single Rule of Fel- 
Lowsaw or.PAKXKERsaxp ; or. The Kv^b,^ Fellow* 
Jbip or Partnerjbip Without Time. 

But now. 

If befides thf Diverjttyof Stocks,, there Ji^pqpms a 
Diver/^y of TiUEj i.e. 1( befides the particuiarSnAKEi 
them&lves, the Times, of continuing their Shakes in, 
be alio cm/ider% Then this Rule is caJl'd the Com- 
pound Kuie of Fellowship or Pa^th&^^v^^ or the 
RtriE of JUkwJbip or Parmerjhip With Ijime. 

And as hefbre the Simple, /q here the ComOuNo 
Colden Rule DireSt muft be repeated* 

Jjet an £icam^Ax as follows, 

Tfane 3(rad»rs enter PMftnerJbip^ and the firft (A) 
puts into the '^»»«iao«. Stock 60/. and keeps it in 4 
Xbnibs $ /the y&oiffi *(B) 9^^- ^^ 3 Months ; the fit/fd 
(C) 30/. for 2 il£?irfi&j : Let the Gain of the Whole 

S Stock 
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Stock be 30/. How much of tbisG aiu muft each 
STrader RAwe? 

Since now, here is a Compound Ratio, nfiz. a Ra^ 
//o Compounded of the Piatio of the Share, and the 
Time to the Timej each Share muft be multiply d 
into /> J Time thus, 

60 X 4 =: 240 j 50 X 3 = 150 ; 30 X 2 = 60 

And the Numbers thus produced taken Together 
will coriftitute the First Term 450 ( = 240 +150 
+ 60); and the Same taken Severally, fb many 
Third Terms ^ and the Whole Gain itfelf the Second 
Term. 

And thus. 

The First muft have 16/. the Second 10/. and 
the Third 4/. For, 

Share. Time. 

60 X 4 = p (^240 : 16 = A's 

• 50X 3 :*=: s x= 456 : 30 r; /150: 10 

30 X 2 = ^ C ^^ ' 4 

And aftei* the fame Manner mav All otbeir Questions 
6ftbh Nature be managd^ which muft, after what has 
been faid, be plain to every one that confiders this 
Rule to be nothing but the preceding Compound 
Golden Rvle repeated. 

But if the Learner fliould want ftill fbme Affiftance, 
in order to his underftandin^ the Reason cS multiplying 
the Stocks by the Times j he may confider, that if 
the Stocks and Times arc all EqyAL, the Gains ire 
alio EquAL ^ and in fucb Ca(e, All we have to do^ is 
to Divide the Gain i^xJthe Number of* Partners. 
But, 

If 
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If the Times are onlj Eq^ual, it's plain, the Shares 
of the Gain arc proportional to the particular Stocks. 

» 

And if Only the Stocks are E<^ual, thele Shares 
zxc proportional to the Unec^ual Times. 

And) confequently^ 

If Both are Uneq^ual, the Shares muft be propor* 
tion^d to Both, multipfy'd together. , 

If what has been here faid be not (ufficient, the 
Learner may confider farther^ that, for Inftance^ 

If M Y Stock be double His ; but His continued in 
Company^ double the Time of Mine, 'tis plain, H e 
claims Equal Gain with M e. 

. And fo it is by Aforegoing Rule : For, 

My double iSre^c*, multiply 'tf hy the Same ^ime with 
His, makes a Double Produil ^ but if multiply'd by 
the Half of His, will make an Equal Produfl j and 
foj in any other Proportion of the Stocks and Times, 
the multiplying them together, increafes Each Stock in 
Proportion to its Time. 

And, confequently^ 

The Shares of the Gain found by ufing tbefe Pro- 
ducts, are truly Proportion'd to both Stocks and 
Times. 

Such as are not contented with the foregoing Illu- 
strations of ib» preceding Rule, may (^ leaft, after 
they underftand ^mething of Algebra) perufe the 
foUming . ' 

S a DEMON. 



»J» 
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DEMONSTRATION'. 



Let 



A 
B 

a 

T 



be = the 



J^*" iPerfon't 
Second 5 

First 

Second 



*s Gain* 
I Perfon's Time. 



Then, by the cotnmon R tr l e of Proportion it 
will be 

A : « : : B : —r- i. e. 



As the Stock A, to its Gain « (in the Time T) fb is 

the iSforik B to its Gain (in the fime Tme T) = -r-. 

A 

But now, the Stock B did- not continue in Partnetjbip 
the 2liw T, but T, 

Again, therefore, by the lame common Rxt^e of Pro* 
^Ortion^ it will be 



T: 



B a, 



• • 



A 
the Tme r. 



T ; 



Bar 

"aT 



s 13 = the <7^ii of B in 



From which E^tJATiON ( 3 
the following Analogy, 



Bat 
AT 



) is deduc*d 



AT : Bt ; : a : /3. ;.#. 

As the First Perfou's Stock, tnuUiph/'d into its 
Time, to the Seconp Ptrftm's Stock into its Time $ 
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fb is the First Pcrfon's Gain on account of his Stock 
and Time, to the Secos^ Perfon^ Gain, by his Stock 
and Tui£ : 

Then by Compofiiou C ^ Defin. 14th of the 5th of 
Euclid) it will be 

AT + Br : Br : : a + /3 : 0, 

Which) AUernateiy^ ox hy Permutatimy willbe 
AT + BT:a+i3 :: BtijS. 1.^. 

As the Sum of the Products of each Performs Stock 
into its Time, to the whole Gain ; fo is each Per [oris 
Stock multiply d by its Txmc:, tq bis proportional Share 
of that Gain. Q. E. D. 

Much more has been faid under this Rule than was, 
I believe, needful ; however, I hope to have the Leam^ 
et^s Pardon, for whole Service^ left aay thing fhonld 
\}e wanting^ it wz$ intended. 

I (hall now return, and inlert, for t^e Learner % Exr 
ERcisE, a few ^eftions in the foregoing Rule, botlv 
Simple and Compound. 

^UESflONS. 

I. One dies indebted to 6 feveral Perlbns, A, B, C, 
D, E, and F, n)iz. To A, i8o/. To B, 90/- To C, 
80/. To D, 50/. To E, 64/. 10 J. And to F, 36/. los. 
Now, what he left, amounts to but 310/. whereof each 
Creditor agrees to uke his proporti^ngl P4trt : Wbat Part 
of it muft each Creator have ? 



Anfwer. 
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5. 




d. 




7 


— 


6 


— 


13 


— 


9 


— 


lO 


— 


o 


— 


i8 


— 


9 


— 


x8 


— 


2 


— 


II 


•^ 


8 


«i^ 



^^ 



I 




Jnfiv^r.l"^ ) muft have ( ^J^ _ ^^ _ X _ o i|| 

IL Three Perfons^ A, B, and C, had a common Stock 
of 500/. and loft by JradCj 36/. A's Loss was 30/. 
B's 36/. And Cs 70/. Wi&^^ was eacbVcrfons Stock. 

atfirji? 

/. J. d. f. 

A's was no — 5 — 10 — 27^ 

Biswas 132 — 7 — 00 — z-j^ 

Cs was 257 — 7 — 00 — 2 -if 

IIL Three Pcrfons entered Partner/hip ^ Thefirft put 
into the common Stock 20/. fer 6 Months ; The jecond 
40 /. for 3 Months ^ And the /i&;>rf 60 /. for 2 Months 5 
Their ^^0/^ Gain was 36 /. what muft each Ferfbn's 
iS&^ov of /Wi Gain ^^ ? 

Anfijoer. 12/. 

IV, Three Pcrfons A, B, and C, are Partners in 
Sfr^rf^; A puts into the common Stock 100/. for 6 
Months y B puts in 75/. for 8 Months ; C puts in 150/. 
for 4 Months 'y and they gain^d^ in All, 100/. what 
muft each Pcrfon have oithis Gain ? 

Anfwer. 33/. 6j. 8rf. 

V. Three Jr^t/^rj, A, B, and C, have company d to- 
gether ; A put into the common Stock January the jfr/?, 
1000 A B, March the fifth^ put in 500/, C, J^i//;^ the 
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twelfth^ put in 800/. And, at the Tear^s End^ they 
found they had gained 180/. what will each Ferfons 
Share of the Gain be? 

/. s. d. f. 

CA's ^100 — II — II _ I -rffr 

Atjwer. <B's * 41 — 9 — 6 — 3 |fj^ 

ICs 37 - 18 - 5-aiHf 

Three Perfbns, A, B, and C, were Partners in ST/^rfe?, 
January i. A depofited i2oq/. and y/pr/V i. he rfr^«; oi^r 
200/. March i. Bp«/ /« 600/. and Auguft i.put m 
250 L more. C, July i. depofited 500/. and October i. 
he foot (>«/ 100/. And, at the Tears End^ they found 
they hzAgaind 300/. w^^/ muft each Perfon's Share be 
oftbis Gain ? 

/. J. d. f. 

t A's) f 167 — 12 — 6 — 2:fff 

Anfwer. -^B*s > iSlfe/ir^ /> < 96 — 9 — — 2 |ff 

^CO c 35 - 18 -4-. i\^ 

Sec more^eftions in the APPEN1?1X. 

But now, before I end this Chapter j I ihall jufl: take 

notice, that, 

* 

Befides the Rules of Fellowship, there are other 
Rules founded on the Golden one ; and fuch are the 

Rules of Alligation and False Position : But^ 

» 

As for the former of thefe^ I might wholly omit it, 
as imperfeR^ becaufe the ^eftions falling under one 
Part of it at leafl, are indetermin^d ones : 

And as for the latter oftbefe^ I might wholly omit 
It alfb; Ipecaufe, after Specious Arithmetic, or 
Algebha, has been introduc'dy it may be ffaf'd with- 
out any Damage : For, 

Such 



35 
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Smb ^efthns ^s are iifually anfieer'd by this Guesj- 
iHo Rule, or Rule of False C^ it is often call'd) 
will All of them, and Many others, be more e^Jiiy 
and uniixrfally SolVd by any one who has but a little 
Skill in Klg^rk/l. . 

But, however, 

That I may itW nothing that nay be of any Ser- 
vice or Pleafure to the Lear-ner, I fliall, in the fol- 
lowing CHAFTEV.S, £iy ibfflewhat concerning theoL 
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C H A P: XIV. 

H E RuL£ of AtLiGATiON (fo Called, from the 
Lfgaiures which praffical Arithmeticians make 
ttle of in their OptmtionsJ is perfori»d by the^ 
Hdpcbieffy of the Goldek Rulb: 



This Rule is ufually divided into two Parts^ and rf/- 
Jiitiguijyd hy the ^ernts or Names ^ ♦ 

M'EbiiAL and AtiT^nNATB ;' > 

The Praxis of both which I fhall now give a brief 
Account of: 

I. Alugation Medial is eniploy'd. 

To find the mean Kate or Value of a Mixture^ the 
particular different ^a^rtities of the Things ww'rf and 
their refpe&ive R^^ibeing given. 

To find which Rate (after the reipedive Quantities 
are all reduc'd into one Denomination^ if they are not 
fo given) 

The Rule is. 

As the Sum of die given ^antittes^ 

To tb^ Sum d[ t\it\v total Values or Amounts^ at their 
refpeaive^/a;^» Kates ; 

T So 



So is I, or any other Part of the Mixture ^ 

To the mean Kate of liich Part. 

This Rule is very e\ndent (at Icaft muft appear fo 
after what has been ofier'd and demonftrated tinder the 
Rules of P&opo&TCtm and Feilowshi^ is under{):ood> 
and, I think, watits ho &ther ExpUnatim i however^ 
tike the following one : 

* 

Let A be a groen ^stntity of one kind of Commo- 
dftjr valu'd at any Rtf/v wfaab&ever 4 and B a difierent 
given ^tmtity of another kind of Comtiicdity valued 
at any otiler Ratev/batGxvcr: 

Then by the common Rule x^ Ptoptntkn^ 

As I is to the ffven lUdh^/of the firfi Thine to be 
w;Vrf ^ fo is A, or the given ^antity of that Thing, to 
Its tot^a Vatue at Jtmount^ which oUl <^: 

And as i is to the given Kate of^tfecond Thing to 
be fnixd ; ib is B, or me given ^^santity of that Thing, 
to its Amount^ or q. But^ 

If A cofts tQ ^ and S coftsq ^ then A added to or 
mix'd with B (that is the wbok MfUme) will coft Q^ 
+ q (i. e. the ivbole Value of the Mixture). 

And cottfTeqiientlyy 

Since the Value of the vihole Mixture may be always 
thus obtained, the Value of i, or any xitbir Piirt '6£ it^ 
i. c. the mean Kate requird^ may be always found by 
the common RuliE «lf iPk.O{>oK.TiiiK, thas^ 

As ^e r^hik Mxtme^ or ^S$$m ofthe f^n^m ^mm^ 

tities^ 

To 



Tot the Stm oiiiifk^4»miffi ^ (hor f^fpoiSiAy^ £ivM 

Kates i 
To the ^w^ RiJrt^ required. Q.E. D. 

To 3W>iy wWch, ttlEe ih« &Bowi»g 

iS 2r /f ilf P i £. 

If with 10 Bulhels oiJVbeat^ at 4^. the Bufhel, there 
are mis^d 40 Bulkls of ll^^. ^ ^^.. jq QuJbeh of 
Barley^ at 25. and 20 Bufheb of Oats^ at u. the 
Buihel ^ what may a Bufliel of this Mxture be fold £}r, 
ib as neither to gain nor 4)^ by it '. 

» 

Ivk ordv to 4^y^4r Tms asd Su[<;h //^ Q^ifTiPttt* 

^ I. K^(^ i^/i the Miafurts \pt<>om (the ^ iqeii* 
tion'd ) Denomination ; and againR: eafk ^antity ^ 
down the Price or IL;i/^ of them, as follows. 



B. 


(j. 


<;. 


xo 


4S 


489 


40 


36 


1440 


50 


24. 


!««> 


20 


X2 


240 






$36o=pfo^<l/^/«tf. 



Then fay, by the Rule of Three (fimdf, 

izo : 3360 : : i : 28 (= aj. 4(i^ 

T 2 Thus 
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Thus It's found, that thfe Price of a Bufliel of the 
fore-mentiofid Mixture is 2 j. 4 i. 

By the fame Kvle^ the Value of zxty other ^anfity 

oitbat Composition isjtffttjf determined. 

I' 

The Proof of all Operations in this Sort 6{ Mixtures 
js done by comparing The total Value of The 
WHOLE Mixture, as fold at the Mean Kate^ with 
The total Value of All the particular. Quan- 
tities, fuppofing tbemfold at tbeir KEspEcnvEKates 
Annexed ^ For, 

If thofe Sums are EijuAL, the ITork is true. 



Mdltipiy the whole ^uantHy or Sum of, all the SSmpres^ 
120, by the common Price ^ 2 s. 4d. ==: 28 d. and it will 
(if the Operation be true) be == the Sum of the particular 
Prices = 3360 d. For, 

As that Part of the Compojition whole Price was fought^ 
Is in Proportion to its Value found y 
So is the total Compojition^ 
To the total Valuer, thus. 



JJ. 


d. 


B. 




I 


: 28 : 
120 


120 
/. 






ii6od. 


as 14 ss 


the total Valw. 



There£)re *ti« concluded that the IVerk is riibt. 
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2. Alligation Alternate is a pecufiar Method 
of finding the particular ^antity of each Ingredient ^ 
(feveral being given or propioks'd to be tnix^d) when 
the particular Rate or Price of each Ingredient^ and the 
«rr<!r/r Kate of the Mixture ^rt given : And 



. •( 



The Cases or Varieties that may happen to he^folv'd 
by it, are f'-fcr^r. 

.; . CASE I. 

\s^ when «^/^fe^r the a;i?ofc c^<5r»//>y of the Mixture or 
Compofition^ nor ^«y c?w of the .Quantities of the proposed 
Ingredient^ is ^/a;^« or limited. 

CASE a 

IS) when fome d»r of the feveral Quantities of the 
Ingredients proposed to be mix^d is given or limited z 
And, 

CASE III. 
Ts when the a'i&^/f ^antity of the Compofition i» 

The Rule or Method x>( Solution is This, 

Obferve a;i&/Vi& of the particular Kates- given are 
greater^ and wi/Vi& are /^y}, than the i»^^;i R^/^, and 
alligate or //»* a greater to a fcy>, *till ^^/Z are aWgated 
or //»A'rf (the Manner of Wi&zVi? may be feen under the 
feveral Examples following) : Then, 

Find the Differences between the mean Kate and each 
particular Kate^ and place them alternately ; /. e. Place 
the Difference of the mean Kxne and a greater Kate 
againft tliat lefs Bjite to which fuch greater is alligated ; 

aa4 
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and place the Difference of the mean Kate and a kfs 
Rata agamft tbtf rrwftft. lUfit q> wImA fiidi A/i is 
'»%^» &c *tiU all the Dtj^trem^ an ia AA* mmmv^ 
rtfpeaiveljf platfd j and «^ are Ae poftiewiar J^Mwry, 
*^ Sought, or, at kaft, com/iundi^ Ptoportiwah to. 
them, Mf* of that Diraooi/ibaixdui, or of that Mmtdhm- 
which belongs to /*<»^ particular Kate to wbicb it is fo 
anaex'd. No^ 

That f*<r/J Differences fo plac'd <ir^ the Quantities 
KEqyiR. D, IS wir<if « to be demmfirated : ButT^ 

That we may the more cUarty apprebettd itibat i» to 
be (kmt^ated, ic may not b« imptx)per, firft tofohe 
an Example as follows, ■' 

E X A M F L B I. 

How much Crfwry, at « j, id! a ^^/, and Stem 
at 1 J. 8rf. a j^r^, muft a W^ftwr mix together, to 
M for IS. II (Ta .l^d/* ? ^ ' "^ 

Here, the particular Kates gtyenztt sod. and zod 
and the «^^» lUj^ 23 rf. (after tbcy are aU r«/«ff'rf into 
one Dmmtittatien} ; 

The Difference between the m^^m Rtf^^ and the 
fw^/ffr Rtf/* being 7 j and the Differeue* between the 
7««tf and the &f^ 2U/<r being 3. 

iJ^/V^IWf^wwf, placed alternatefy^ as abov« direded, 
wiU ftand thus, ' 



d. 
d. (30 

f 20 



3 ^<»r/j of Canary^ 
^ ^-. >**«Q?wntitie$requir'd 



^^Which may be prov'd by Ailigation Mediai. .• 
' 3 ^urts 
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3 Qiiam of Cattary at 30 a Qjiart, amount to 00 
And v(^iurts<tf«S6prfy«taoaQiiait,4nK>untto 140 

Their Totai amounts ss zyt 
Then, 

As i« C» Z of the ^tfantitiesj 

To 230 rf. (= Z of their Amounts J 5 

Soisi) 

To 2 J rf, ( =5 the iw^^ Ritf^/ Which was to be 

And now we ihall tiefmmfir.4Ae ^ ^ako/ve^him Huis. 
to be umverfally true. . 

DEMONSTRATION- 

X^ M re{mient the MrsDox, a* Me Ai>i Number^ or 
R^^/^, between a Greater (G> and a Less (L). 
Then the Dxfvbr^nce becweea die Mean Kate^ and 
the Greater, wiU be G — M, and That between the 
Mean BMe and the Less, will be M — L^ and, by 
the Rule of Alligation Alternate, tbefe Kates 
and Differences would becotne Tsus iink*d and flac'd^ 

** ? l1 G II M 1 ^*^* DEFERENCES, by the 

lleL.% 1 Jay, arc «=s the Quantities reiqjjirV 
Now^ 

If thefe Differences are the True Quantitm* 
requird^ tbeir total Values^ or Amounts^ at their refp^ 
Sive 'Gvven Rates, muft, in One Sum (by the 

Hypo^ 
1 



HJ 
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Hypothesis) be = what the Sum of tbofe Quanti* 
TIES do amount to at the Given mean Rate. 

Ftrfi^ therefore, multiply tbefe Quantities hy ibeir 
f articular Rates refpefiively ; t&at is, multiply the 
Quantity M — L^ hy its Rate G, and it produces 
GM— GL for its Total Value : And, 

# 

Multiply the other Quantity G — M, by its Kate 
L, and it produces GL — LM for its Total Value : 
And, 

^befe Total Values (GM— GL, and GL— LM) 
being added together^ the Sum will be GMr-GL + 
GL — LM J or (by exterminating GL, fince — GL + 
GL, is = o) the Sum of tbeir Values, at their par* 
f/V«/^r Rates, is GM—LM. Again, 

The Sum of the above-mentioned EiiFFEHENcEs fwhicb 
are faidto be the Quantities ke^uir^d) is G — M -J-' 
M — L i that is (by exterminating M) G — L ; which 
being multipl/d by the Mean Rate M, produces the 
Same total Value with That which they amounted 
to at the Particular Rates ^ namely, GMt-LM. 

Therefore Those Differences are the True Quan- 
tities REquiR*D. Q E. D. 



EXAMPLE IL 



Suppofe a Vintner (as in the former Example he ufes 
but two Sorts) would ufe three Sorts offline in a Mx- 
tare^ to be fold for is. iid. a Quart, viz. Canary at 
zs. 6d. a Quart ^ Sherry at i j. 8i. a Quart; and if'bite 
Port at I J. 2 rf. a Quart, how much of each muft he 
ufe? 



SOLIA 
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SOL UtIO N. 

d. Quarts. 

— -i^' li^^l 7i 2lVhiteTort\bytheK^x\e. 

Thus the Learner may ftc the Manner of Alligat- 
1N6 or Linking three R^tes^ When but ene of them 
is greater than the ff9^^i» R^f ^ : And, 

That i&^ may alfb Jjie how fi&r^ Kates wHl become 
//»/:'rf, when but one of them is lefs than the mean Kate^ 
let's folve the following Example : 

EXAMPLE III. 

How much Canary y at 2 j. 6 rf. ; Sherry^ at 1 j. i 1 rf. ; 
and /f''i&/^^ P(?rf , at i j. 2 rf. a Quart, muft a V$ntner mis 
together, to be fold for is. 6d. a Quart ? 

SO L urio N. 

d. ^arts 







\ Canary p The An- 
Sherry y fivers by 
io4-3-f 15^ L WhitffPm \ the Rule. 



3+153 I 



The Anfwers found by Alligation, in ^^^i& of the 
ibrcgmng Examples (where the Number of Ingb.ediekts- 
proposed to be mix*d^ is not above three) are the only 
ones fhat can be found by that Method : For, 

Where there are but three things ^/w», there can be 
^^ O N E greater y and Two lejs^ or O n e lefs^ and 
Two greater^ than rne Mean: And fince, by the 
Rule, a Kate greater than the mean one, muft always 

U be 
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be alligated to a J^/ir, ^tis plain, that, when the Number 
of Ingredietits does oot exc^d tbrecy the Alligations^ or 
LinkSngSy catht be varied^ and confequently different 
Differences (^i. tf. Anfwef4j can't be exhibited. 

Nay, ^her. 

Let the Number kX Ingredients be w^t^^ j^(9« a;;// ^?M;^ 
Three, if there is 2^#^ (?m of the particular Given BLaies^ 
greater than the mean Rate^ or /^ix^ one lefs than, the m^ia^ 
Rate, a Variety o£ thinkings can*t be made^ and diere^ 
lore a Variety oiAnfwers cafft be obtained : As fhall be 
fhewn in the following Examples : 

EXAMPLE I V: 

How much old AfaU^^ atzs.iid. a Quart; Canary^ 
at 2s. 6d. a. Quart ^ Sberry^ at i j. 8^^. a Qiiart ; and^ 
JVbite^Port^ at u. 2(1 a Quart, muft make ei.Mixturey^ 
to be £44 at zs. $4. a (^lart ^ e 

Where there is ^ix/ one greater than the fv^^m Rate. 

SOLUTION. 

d. ^arts* 

( 35''^\ t 24-i2+iiB-Pi2<^ f Malaga 



Mean Rate J 50' j A 5 C of ^ Canary 

=532^. /lo^j 5^ )&erry 

The (7;;i)r* Aufxoers by Alligation. 



EXAMPLE V. 

How much old Malaga^ at 2i. ii^i. a Quart ; Canary^ 
at 25. 6(2. a Quart ; Sherry^ at i j. iii. a Quart; and 
/Fi&/Ytf Port^ at IS. zd. z Quart, muft be mix'd^ to be 
(old at the ff^^z;! Rate of is. Sd. a Quart ^ 

Where 
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H?^ 



Where there SkOmi cm a/si3:iAi ^t^fltan Kate. 



SO L cmo N. 



Mean Rate 



= 10 a. 




1 5+1 




Mali^ 
Canary 
Sherry 
Von 



The enly Anfwers by AUigatim. 



But, when there are mare than one, of the particular 
Kates Given, greater than the mean Kate^ the yilliga'^ 
tions or Linkings may keVAtnEb; and, conftquently, 
a Variety of Differences (or Answers) may ht found ; 
which win be more or /0 in Number, as the Thingi 
tpropos^d to be mix^d are /i, as in the followtng 
Examples : 

E XAM? LE Vi. 

How much old Malaga^ at 2^. xtd. a Quart ; Canary^ 
at a J. 6<f. a Quart ; Sherry^ ztis. %d. a Qiiart ^ and 
^i;//^ P^r^, at I X. zd. a Quart, muft be put tcjgetbery 
to be fold at IJ. 11 J. a Quart/ 

Inhere there are two of the Givien Hates greater^ 
and rtc;0 leff^ than the f;/^;i R^^f^. 

S O L u r I N I. 



Mean Kate 
= 23 rf. 




vSberry 
Port 



The Attfiuers 
one Way. 



U 2 



^OL-U- 
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t 

SOL i/rio N It 

f 35*>. I 3) C Malaga") 
MeaiiRate^iO'^ I 9C ^r jCanary {/The Anfivers 
= Z3Ay2o-^ 12^ J Sherry f another Way, 

Tho' I thought it needlefi to infert the Proof, by 
Alligation Medial, under all the foregoing JSx^w- 
ples^ yet, of this laft Example^ I fliall, for Comparijfdns 
Sake, Prove both the Solutions to be true^ by Alli* 
CATION Medial. 

Asto the/cfimr of them, their, 

d. A 

9^ C Malaga^ (3jr) (3^5 

l> of <?r^7> at ^!^>am0untto<,r 

*jC j Sherry f /^^C /^4^ 

12 J LPort J (xi.) (168 



ji = the total Qnantity. 713 = the 

totat Value. 
And, as to the fecoHd Solution, 

d. d. 

Malaga's C'^) C^^S 

of i?J"''^> at ^fWuntto^*?** 
Sherry C J^^C )^4^ 

Pt)rt J (14) ( 98 

31 = the total Quantity, as before. 7 1 3 = the 

total Value, a» before. 

^ d. ^ d. 
Wherefore, 31 : 713 : : x : 23 s the wean Rate 
given. 

And^ 
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And, fera greater Variety ofSpLUTiom, take ano- 
ther iS^^Mj^/f. •^* 



149 



EXAMPLE Vir. 



V 



Suppofe it be rcquir*c^ to make a Mature affix Sorts 
of fVine^ viz. Malaga^ at i 5. i x 4 a Oiiart 5 Canary^ 
at 2 J. 6 rf. a Qt«irt ^ Gallicia^ ztzs. a Quart j Sherry^ 
at ij. 8ii a Quart; Kbenijb^ at i j. 6e:{. a Quart 9 ami 
ITbite Port, at u. 2rf. zQuzn^^xn fucb Proportion^ that 
the Mixture may be fold for is. 11 d. a Quart ; wir^^ 
^antity of each Sort muft compofe the Mixture ? 



S O LUriQ N I. 



d. 



Mean Kate ) z^y^ 

I:: 







The Aifwers. 



SOLUTION 11. 





rf. . 


^ 


ri!r^\ 


9*^ 


^ I.toNA 


3 


j|fe4»lLrt#;24."N} \ 


5 


.,— aS'i I 


20-^ / 


7 




i8>' y 


I 




-14—^ 


la-' 



of 



Canary | • • 
^i The ^. 



W«7^ 



SOLU-' 



I 



'5« 



so L&fio^ nt! • 



QoMr; 
I.Port J 





JO X, UtiO N IV. 



■^ 



9 I I Canary L 

I •■ [Khnijh] 
■!■> '-Port J 



SOLUTION V. 







SOLI/. 



C(?^^W*- Qf:A**Tr»¥f.«ie, 



1-5?!/ 



so ttfrioN VI. 







3 



^ The A/«r.. 



Now, that ^jf o»tf of thafe wrious Solmitms will fnrf/ 
Answer the proposed Question, may be PRovb by 
Alligation Medial, a^ the two different Solutions of" 
the Jixtb Example were pro^*d to be fr*^. 

Before I proceed to the Second afad Third- Cases^^, 
it tnajf be.a^j^'rf.bjf w|ja(>^3..befin Cmopc abwn^^ntiy 
rf»a is uli|al> faid uncl^ tfcp'FiR3T G«e,, that ^Hir 
RuiE.'i^ IMERR5EC7, and r^»w/ jgiye Ai*i the.^Lu- 

Thoygh- the yinfwers to alt the finding ^ffiimSy^ 
fcupd thereby^ are. Ate TRtua^ yet itV very maoi^L. 
^[^any Sfitt pf Numbe^rs th^t have the Same KAijio^ 
to (?«^ mother^ as the Answers, under ^»;K?f/^ offtlie 
preceding Solutions, have to one anptber^ wilL every 
whit as weU, anfwer the. Questijoj^ i, theielbre the 
Answers are Infinite. 

I npw proved to Case IL wherein the ^antity of:' 
One of the Ingrediefit^ propo/d to be mipc^dy is limit fid :: 
* • in th^ following JBmmple^ 



example: 
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EXAMPLE I. 

There are 15 Bufticis of ff^bea^ at ^s, the Bufliel, 
to mix with £iir/^j^ at 3 5. the Bitfhel, Rj? at 2 j. and 
O^rfJ at IS. 6d. 9^hat ^antity of the Burley^ what 
^antity of the Kye^ and w*^/ ^antity of the O^^j, 
muft be mixd with the 15 Bufhels of the Upbeat afere- 
mention^, that the CompoJUion may be /oA/ at half a 
Cfow» a Bufliel, neither to gain nor /(?/^ by the 
Bargain ? . • ' 

Let the IVork be firft mana^d^ as in the fixtb Exam* 
pie o£ Case I. Thus, First, 



Mean Rate 
= iod. 




12 y (^ IT beat 
18) (^Oats 



Here,* the Differencis gaind are not the very ^an- 
titles that the^ Limits of the Question require j but 
are correfponding Proportionals' to them (by what 
has been amply delivered under Case I.) For, 

If il Buihels of U^'beat^ 6 of Barley ^ 6 of R^^, and 
18 of Oats^ are put togeriier, fucb a Mixture wiJl b# 
made, as upon Enquiry, may be found to be wortb 
zs. 6d. Si Bufhel, which is the Mean Kate given : 
But the ^antity of Wheat to be us^d in the Compo- 
sition inHand, is (Not 12, But) 15 Bujhels Cer- 
tain : Wherefore, 

In order to gain Such Quantitiesj of the reft of 
the Ingredients, as will Q when mixd with the 15 
Bufhels of IV beat J fufficiently anfwer the Question 
propos^dj we muft call to our Affiftance the Rule of 
Proportion : Thus, then, we muft go on and fay, 

12 : 
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12 ; 6 : 
12 ; 6 : 
12 : i8 : 



15 : 22 ii ( 



\Barky. 
Rye. 
Oats. 




And We find accordioj^Iy, that 7 ^ Buflids 6( Barley^ 
7 -I- of Rj?^^ and 22 -f ot O^^^j, arc the ^amities requi-^ 
fits to be tnix^'d with the 1 5 Bufhels of ff^beatj that the 
Mixture may be /o/t^ at Half a Crown a Bufhel, wstbout 
Gainino or. Losing thereby. But, 

zdly. The foregoing Rates . may be Alugated as 
follows, 

B. 
6^ ClVbeat. 
izi ^c J Barley. 

6 ) ( Oats. 

And thus we £^i;i Other. Differences, which are 
of the fame Service to us as the former^ altho' they are 
not in the faife Proportion to onlf Mother^ as the/^r« 
191^ ones are: For, 

By the Help, of the Rule of Proportion, as before^ 
we may find, that this new Set of Differences, or 
Proportionals, will exhibit 30 Bufhels of JS<ir/ey, 45 
ofRyej and is of OatSy tbbem/xV with the 15 Bufhels 
of IVbeat^ which Mixture (Thus proportion^dj will 
anfwer the Qut:sTiON propos*dy aj fufficiently as the 
former one docs. 

Now thefe.two IVays of forming the Mixtuhe, are 
All that can Ik gained by ALLM-ATfON fimply^ /. e. bv 
alligating the given Jerms^ a greater with a lejs^ accori^ 
ing to the Directions of the Rule, Wll all zre alii" 
gated^ without taking the LibfiSty of repeating or com^ 
pounding the Combinations or Alligations of the 
TermS) after they arc all fo alligated : As tbus^ 

X Mtan 



»H 
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Mean Rate 




12+ 6-- 
12-4- 6- 

6+l8: 

6+ia: 



i8 
i8 

Hi 
^1 



Or, /itofy 



eh 



^SSfSH 




Differ. 

24| 

x8l 



Or, thas^ 



XbanRate 




Or, ^<&«r^. 



d: 



Or, thus J 

, d. 

iw4» Rate) 36 



J^iffer. 
12 I la 
X2+ 6 j 18 

6+ift I ^4. 1 




S 

12+ 6 
6+18 
6 



Differ. 



34 
6 




Differ, 
I 12+ 6 I 18 I 
I 12 {12 

x8 z8 

6+18 24 



Or, 
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My 



Or, AbK, 



Mean Kate 




i2+ia+ 6 30 1 

1 1«+ <+ia J 4s J 
I <-f <«+ 4 1 »« 1 



Kot but that any ^f the J[>irYBi.EKGEs j;^/ii df by 

CoMPOUNDXNO the CoMBrK^TIONS OT I^INKINgS ( ^I^ 

fucb^ or ^njr 0^2^^ MAM*EtL } , 9re ^Corresponding 

F&OpOflLTIONALS to t^e Q47AN?"iTiES REqUIR^D, ^ 

Miici^ as tbofe gain'd by the two fi¥fi Ways are^ and will 
as fuffidently contribute to mfwr (he; QyE^ioN r&o^ 

And, by the by, the VAiBiious Ways of OiMppuNO* 
ZNG Alligations, may 9SPjt''^ m^pcetfiife fi>r thd 
curious and ingenious Leasli^^. 

v^ ; "- — ' 

Here, farther, the Uarner rtisyohferoe^ that, hejtdii 
the li4Nir>iERABL? Aiders A.lju ,^^ions f^tbi^^nd 
are cafaple of^ theyhtit\^Xjii:^.i}at^KD^ An^other'/ii^* 
yeffeffm iA Thu Rule mbft tifteS . happehs W iwi 
SecokiP Case^ wbtch does »cf it) 'th^ I^ir^t, and^th'kt 
fx. That ' . • 

Mere AllIgatiOk, Wltliout makitig ttfe t}( tm 
Rule of Proportion, . is very rare^ C X- wpn*f lay 
never J fufficient xo mpimr the Pro^9^ii:iok. * . 

E X y4 MP L E n. ' 

When i ^ohac^onifi would mix with ^ P0i»f3s ^ 
fj^t^rro, rated at 2 j. a Founds a Sort rated ftt 1*4. 8/; 
ii Found 3 di Sort rated at xs. zti. sl Founds anfl a 

K t Sort 
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Sort rated at lod. a Pound ; b(w much of each Sort muft 
he ufiy that the Compofition may be afforded for x i. 6dL 
a Pound, without ^i/ifrer Gaining or Losing by fa 
Mixing them? 

In this Example, iince' there ^m be but Two ^/^ 
/ifffnf AiLrGATiOKs madey let us imA^ tbem Botu^ 



Thus, First, 



£f. Pounds. 



Mean Rate 
— iHd. 



Andj Secondly^ tbus^ 





Pounds^ 



4 
8 

6 

a 



Now here the ^antities Gained by the Fii^st 
AtiiGATiONj 'w«. 4 Pounds, at ij. 8 A 2 PouAdSj^ 
^t . I i. 2 d, and 6 Pounds at i o (f. are yi^^ifr as will, witb^ 
out the ffi?/p of the Rule of PubpoRTiON, fuifidently 
anfwer the Proposition, altho' tbofe Gained by die 
SECOND Alligation will not. 

The Anfwets of All ^eftions of This Case (as 
well as tbofe of the First Case) may be Proved by 
Alligation Medial* 

And now, having largely handled the 2 First Cases^ 
I fhall proceed to the Third and laft Case ; and that 
iS| when the whole ^antity of the Compofition is limited. 

EXAMPLE 
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E X A M? LEI. 

Suppofe a Goldfmith would make a JVedge oiGold to 
be 60 Ounces in Weight, and to be worth 3 /. 12 f. an 
Ounce, bow much of me Sort (better than Standard^ and) 
worth 3 /. 1 7 J. an Ounce ^ and i&(?«; tnucb of anotber 
Sort (worfe than Standard^ and) worth 3/. 5J. an 
Ounce, muft he melt together^ to make a Wedge of the 
/if^ig*^ and Value proposed ? 

Th# ^(?rA (by the Rule) muft be firft managed 
thus, 

s. Oz. 

The better. 



Mean Kate 5'^'' 1 '? ^c S 



Mean 

The worje. 

The ^amities exhibited by the Rule. 



But here (as in Case II.) tbey are not Such ^uan^ 
tities as will anfwer the Conditions of the Question ; 
for 7 Ounces of the better^ mix^d with 5 Ounces of the 
worffy make but 12. Ounces inalhy whereas the ^^^ 
is to weigh 60 Ounces. Wherefore, 

To find fucb ^antities^ as will truly Answer the 
Proposition, we muft (fince the ^antities 7 and $ 
determined by Mere Alligation^ are tbeir Correspond- 
ING Proportionals) be here alfo obliged to make 
ufe of^t Rule of Proportion, and lay. 

As 12 (the IVbole of the ^antities fi>und by Al^i* 
cation) 

To 60 (the GivEy JVbole of the particular (^uan* 
xiTiES requirdj: 

So 



To 53f iThe Sgaiitity tc^Setteri «w 
*°1a55 <iui?a«fthe tmr/eS '^' 

By which Means wft find, that j/ 0«»r« of the 
Better Sort, and 25 of the Wob.se, w^lf^rf togetber. 
will rw/fy Answer the I)E«jfG«r oftheQirESTiON. 

• 

Here alio we inay 4>bferw an Imperfect Mn of 
Defect, yih\ch generally (tW not unrverfallyj h^pens 
in this Rule ofALLioATiON, andmuft he/upplydhy 
die Rule of Fb.opo&tion» 

S X A MP L E IL 

How mach Canary, at 2 j. 6 i. a Quart ; Sberry. 
at 1 J. 8 rf. a Quart j and fTbife Port, at i s. zd/l 
Quart, muft be put togeiber, fo that the while Com* 
POSITION may contain 16 Quarts, and be worth i s ud 
a Q«mit? 

d^ ^artSk 

■ 3ammue\ 5°1\ J »^i=^7 ^ tC»nary 

i?^/V& ^amities fonnd by the Rule of Alliga- 
tion <i/o«^, do f without any DtfeffJ fiifficiently aitfwef 
the QuESTiOii. For, 12 -f 7 -J- 7 sss 26. 

Here alio ^c Ope:ratiions iiiay be Prov b bv 
ALLiGAtiOK Medial. ^ 

Gekeral Scholium. 

Since All QufesriONS wbirtforver^ that come undef 
This RviiE orALLiGAxiON, will admit of no more 



Solu- 



4 



fi0UDTtOK3 than the Givek Quantitiis will adaut of 
AiLiGATioH^^ and fince Tho^e are often times Impe&<* 
FECTy oc ncifa commocUMs as the Eh^uiaeh's Occafions 
and Orcutnftances may require^ let the Lsarmr take 
notice^ that, for a Remedy herein, he muft have Recourfe 
from Common, to Specious Akithmetic^ or Aige* 
BRA, whereby he may be enabled to invejiigate and dli/l 
^tn;^ all the Solutions poffitle ; as for Infiance in 

£ X ^ 3f p i £ HI. 

Snp{)ofe a Vintner would make a Mixtdrb confifting 
of 40 Gallons y viz. Of Canary^ at 7 J. Sherry^ at 5 j. 
and /fl^/V^ P(?r/, at 4 x. a G^;//^^ ^ i'ow many Gallons of 
^^ib Jl^ muft he put together^ that he may fell the 
Mixture at 6 s. aGalloUy without Gain or Loss by 
fucbSale? 

s o L urio N. 

s. Gall. 



= 6j. 



Qall 

( 3 ) ^^) ^ {Canary. 

And then, 5:40:: < i > : < a> of KShetry. 

C ' y C Sj IjVhiteVon. 

Thus the Vintner by fWj Rule of Alligation, and 
th6 H(^/p of the Rule of Proportion, finds he muft 
put together 24 Gallons of Canary ^ 8 Gallons of Sherry y 
and 8 Gallons oflVbite Port. But now. 

If fi^/5 Solution does not anfmr the Vsntnef's^ 
Intent i that is, 

Suppofe he would have 2^ij Mixture otbereoife VkC^ 
PORTIONED 5 I then lay, he muft have Ke^mrfe to^ 
Aloebra for Affifiance : For^ 

TiS' 
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'Tis by an Algebraic Vrocejs Only, that All 
the Solutions pojjible Can be Discove&'d : Wbieh 
wonderful Advantage I Ihall fliew in an Algebraic 
Solution oitbis Example. 

The Learner^ I hope, will forgive this Step out of the 
Way, and take the Solution in the Manner foUowing. 

C Canary y 
Let ^ y z' h^^=i the Gallons o£ y Sherry y 

CfTbite Port I 

Then ^ + j^ + «=i4o 7 

> by the Hypothefis, 
And *jx+ sy'\' 4,Z^ 2^0 3 

Thence jz; = 40 — x — y 

And ^=MlZ--liL3^ I 

4 

Therefore 160 — 4X — 4;^ = 246 ^*J9;^ sy 

3X = 8o — jr 

>'==8o— 3*? 




Therefore sc muft be fe/} than 26 f Gallons. 
But Cnce ^ = 40 —^ ^ — jr 
And fince ^ = 80 — jx 

2;= 40 — X — 80 + 3X = 2X— r40J 

Therefore x muft be more than 20 Gallons. 

Thus having difcover^d that the Gallons of Canary^ 
that Can possibly be Us'd in the above-mentioned 
Mixture, tnufl be more than 20, and /^y} than 26 y, 
wc from thence know what ^antities of the Sherry and 



I 

t 



1 



^ 



ITbite Potty Can possibut be Made Use or aljo: 

£tiice ^.^s 1 X ^ 40, take wi4f ^mntity of (^^117 
you fi»& be^ixt: zoGaU^Mf^ «ii4xo xs /fAtr 40 din 
this JBmoinpk) tbe ft?Q^^ JHTvm^sh. 4P, fr^nf} i^e 
Dotfi'/^ of /«r* s^ifAHfkiy rcf CMAff^ >R^ V^^fiminkr 
wUl be jg, or the ^antity oi IV bite Port^ tbat muft ac- 
cordingly be Us'd; wherefore ibe ^antity o£ Sberry 
is eonfequently Ki^own. 

Thus we haire §hiuifrld a P^pgct Solution of /i&/i 
Proposition, having Determined all the possible 

M«ANS OF «01lMll^a THE MlXT^l^E. 

I (^ now fni^ A lev ,mone\^M^//}Mj &r,tbe 

L Of three Sorts of rich Perfumes^ fuppofe one be 
worth 2 i. 6 (/. a Dr ^;9i ^ the yS^^oiM^ >1>e wwth 3 i. 9 ^» 
a Dr^;^ ; ' and the ^i^'r^ be M^mh lS>r. 3 1^. a £>r^;s^ ; 
%vbat will the ^/ifi^^ i9^a Dram df ithc Berfume be. Com** 
POUNDED -off o T>f^dmf ^tUiofi^ Son^ SjDcmu of the 
yia«tt/, and 12 (i^tf>ird? \- * y 

Anfwer. 4^* 4 5. ' _^ '' 

f 
II. A Grocer iiafh mix'd 4 Jbff^ of A&^^r ; the Jfr/ 

Sort being /i;^/b'4.at ^14* thtjfcondzx i^d. ^. the ^ird 

at 7 d. \. arid ^t fourth at 4 (1 a Pound ; 4i/fci?^ l^antity 

of M^^ «ort; is there m^the^5T^*E^.%Pf^(im Jifc* 
Mixture to be worth 9 a. a Pound ? 

founds. 





Anfwer. < » > or < " > of die s fi > &»"/. 




UI. A 
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III. A Pounder hath a ^antity of Silver weighing 3 
Pounds ( Auoirdupoiz Weigbt ) which he values at 
4/. 8 J. a Pound ; bim much /ron, at x d.;\. a Pound ; 
and Brafs at 4 (J. -f* a Pound, muft be melted down to- 
gether, with the 3 Pounds of &PV€ry that the Mix'o 
Metal may be worth ^i. 6i. a Pound ? 

IV. A Liftitter^ by «»>rfiag yiww/ Sorts of .^/r/Vj, 
would make the ^antity of a, Hogshead, to be fold at 
a Oott;iy a Gallon ^^&(?tt^^4;i^ Gallons of the )&y} 
iSiTft, 'at 6 s. Sd. of they^co/i^, at ss- loi. of the /i&/fv(, 
at 55. 6^. o£thc fourth^ at 4/. 4^. andof thej{jf%ifr, at 
S J. 6(i. a Gallon, muft he make ufe of to anfioer 
hisPurpofe? 

■"•• V ' 
. GaU. '.s . ; . . 
x6 4^ 

Anfwer,^ 7 7 > of the <3d > tSliTf/. 






In «// 63 Gallons i ^ i Hogjhead. 
See more ^uefiions in the APPENDIX. 

r • 

I Ihall now go on to the Rule of False, or 
False Position. 



' t 



CHAP. 



chap. XV*. Of AKiTHntaic, 
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CHAP. XV. 

HE -Rule of False, Falshood, or False 

ij Position, i$fo call'd from the JMetbod taken 

to difcover the true Answer to the Question 

propounded^ viz. From the Supposing or 

Guessing at a Numbeil for the Answer required; 
wbkb Number^ for the moft Fart, happens to be False : 
Now, 

Sometimes the Conditions of the Proposition 
are fucby that One false Supposition, fufficiently 
enables us to difcover the True Answer, aild feme- 
times it does not ; but we muft neceflarily Guess ^g^iff^ 
or make a Second (tho' falfej Supposition, to get 
Help enougb for a True Solution. Whence, 

TT^/j Kule of False Position is uiually divided inte 
Two Parts, 

SINGLE md DOt/BLE. 
Otvobieb I ihall treat diJHtt&h^ iMdfirfi.a£ , . ; 

POSiriOif SINGLE. 

Where One Palfe PoJHion fufBciently enables us t« 
refoPve the (Question propfs'd by the following 



y a 



KULE. 



-y^ 



Td4 0f AHITUKTETIC* Chap.XVf 

RULE. 

Toe ^ NuMBffK y^t^fi^y talse wbat Kumbei^ )^ 
^/^^/ev and-^i7a6€oixtiog.t0 tAkC. V>.axm and CoHDtTipvs 
of the Question, whether your fuppos^d Uvmbek be 
/r«^ or falfe : if ^r«^5 no more's to be done 5 but if^ 
falfe^ you muft obferve what the falfe Result or Con- 
clusion /j, and then. 

By the common Ruxe of Pjoojortioi*, fiy, 

«■ 
As the Pa l*b Cong l uwon. 

Is to the FAh$£.fufpas*d Kumbesl 3 

So is the Number given, 

l^o- the Tku& NiTHBEn fos^P. 

Tb* 'lEiuTH of Taw R-uLK, is evident from the 
fif$N Naituics o£ iPiiOffOi^TiONy and therefore I need 
give Qo farther lUuftration of it^ than what may be liad 
from the ^4ff ligation oC it^ to^ the Solution of the 

following 
< S' X ifit M- P Lt £» 



If three Merchants agree to buy a Ship lor 1000/. to 
be paid for atnofl^ lil^in, i^ fncb- Profortion^ that A's 
Ptfr/ of the laid Ship be but ^ of B's jp^r/, and B's 
Part but -J of Cs Ptu^ ; «i^ mi^ m^ Merchant pax ^ 

Let us yij^ej/^ at Elealure, that A muft pay 100/. 
upon which Suppofition^ B mtrli^ 600 A and C 900/. 

?or^ 

By the Conditions of the <^thesnnco*v "Bj^ try pay 
6 times as much as A^ and but ^ thirds of Wib^/ C is t<y 

pasi : Now, 

^ . ' If 
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If the Supposition of loo/. for A's Payment be 
True, the Result muft be, that tbofe three Payments^ 
wz. A's loo/. B*s 600 A and C^s 900/. added together, 
make juil 1000/. (being the Number of Pounds, proposed 
to be expended} but they do not : For, 

. 100 /. + 600 /. + 900 A are = 1600 L which is a 
False Result, or Conclusion ^ 

Wherefore the Position of 100 /. for A, is False : 
But, 

Since Wholes are as their like Farts, it Will hold 
by the Rule of Three Direct. 

« 

As 1600 /• (the False Result), 

To 100/. (the VALSEfuppos^d Number) 5 

So a$ 1000/. (the whole Number given). 

To 62 /. 10 X. (the True Number fought J. Whence, 

It is truly concluded^ that A muft pay 62 A 10s. B, 
conlequently, muft pay 375/. and C, 562 /. 10 s. For, 

Si'hefe Numbers do not only Amount to xooo/. in 
the Whole, but ^^^r Such Proportion to One ano^ 
THfiR^ As by the Conditions of the Proposition 
they ou^ht to do. 

This is, in (hort, the Whole Business of the First 
Part ofdieRui^E of False Position, wz. Position 

SCNGXE. «M 

Here the Learner may abfervey that Alj^ 
Questions that are refoln^eable by the Help of One 
Falsb Supposition only^ muft contain /ucb certain 

PROPOR* 
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Proportionals, or ti}ci\\>\t fucb a Ratio, as wUl, by 
the common Rule of Proportion, jujlly determine the 
True Number yo«[gi&r: But, 

When the Conditions of the Proposition arc 
Such as c^ord no Such requifite Proportionals, wc 
arc obli^d to make ufe of Two Suppositions, in order 
to Solve it ; wbicb leads me to the Second Part of 
tbis Guessing Rule s namely, 

POSITION DOUBLE. 

For the Solution of thofe Propositions that require 
a Double Position, the Process preparatory to the 
following General Rule, muft be always This : 

Suppofe Two Numbers at Pleafure^ and work with 
eacb of them (as with the True one) according as the 
Conditions of the Question direli -^ and if Either 
of the Numbers tbus arbitrarily taken, happens to 
Solve the Question, there needs no more to be done ; 
but if Not, 

Obferve whether the Results arijing from tbem, are 
Greater or Less than they ougbt to be, and make the 
Errors accordingly (for DiJiinSlion fake) with tbis 
Sign + wben too Great, and with tbis — when too 
Little: 

^bis being doite, make ufe of the following general 

RULE. 

Multiply the Suppositions by the Errors alter* 
nately, i. e. Multiply the Pirst Position by the 
Second Error, and the Second Position by the 
First Error : And if the Errors are Both of tbe 
Same kind, to wit. Both of them Excesses, or Both 
Defects, (Uvide ttie Difference of the Products by 

the 
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the Difference of the Ehilors 5 but if they are of 
Different Kinds^ to wit, One an Excess, and the 
Other a Defect, divide the Sum of the Products by 
the Sum of the Errors, and the Quotient will give 
the Number sought. 



DEMONSTRATION. 

Whether the Errors are of the Same or Different 
Kinds^ the Rule afHgns a Quotient for the Number 
sought y which we'll call Q. 

Now, ifN be the given Divisor, NQ^is the Divi- 
dend 5 {o that I fhall proceed to Demonstrate what 
that Number «, which Multiply'd hy the Number 
N, produces NQ== P. 



ift. Let us fuppofe it to 
be O — Rj which w«W- 
pl/ahy N, produces N Q^ 
— N R, thefirftfalfe Ke^ 
fult. 

Therefore the jfr/ Error 
isP — NQ^+NR. 



2dly. Let us ^/»^((/^ it to 
be Q> — S, which tnulti'^ 
plydhy N, produces N Q 
— NS, tiiCjecondfalfeRe- 
fult. 

Therefore the fecond Er- 
ror is P— NQ^+ NS. 



Now becaufe in Both thefe Errors the Signs are 
Alire, i.e. becaufe they are Both of the Same 
Kind, let us Subtract the Lesser Error fwhich is 
done by changing all its Signs) from the Greater 5 
and thus the Difference of the Errors wM be 
P— NQ^+NR—P + NQ— NS. Or, 

By exterminating the Terms that are E<iUAL, (fince 
they mutually deftroy one another J the Difference of 
the Errors is N R — N S. 



Multiply 



;> 
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Multiply (^— R (the firfi Suppofiticn J byP — M^ 
+ N S (the Jecond Error) or by N S only (fincc P 15 
= N O, and confequently cancel each other J and tli6 
Product will be NSQ^— NSR. 

Alio multiply <^— - S ( the ficond Suppojition ) by 
P — N(iHrNR=NR (the jfr/? £rr(?r^ and that 
Product will be N R Q^— N R S. 

From the Product (NRQ^— NRS) fuhtraSi ^t 
Product (NSO — NSR) and the DiFFEREt^rcE rf 
them will be NRQ — NRS — NS(i+ NSR, /. e. 
(by exterminating nRS) the Pifference of the 
Products is NRQ^—NSQ^: Bat, 

NRO — NSQ^(the Difference of die Products) 
divided hy NR — NS (the Difference ofthe 
Brrors) is = Q^ (the Nuaiber sought). Q. E. D. 



Again, 

Let the firjl Suppojition 
be(^+R. 

Which muftiplydhy N, 
produces, NQ^+ NR. 

Therefore the firjl Er- 
ror is N(^+ NR— P. 



And, 

Let the fecond Suppcfitim 
bcQ^— S. 

Which multiply dhyiJ^ 
produces tiC^ — NS. 

Thereforethey^pwirf E r« 
jLORisP—NQ^-t-NS. 



Here, \>cc2ax{c the Errors -are of Di ffjrent "Kiiro^ 
viz- One an Excess, and the Other a Defect, let 
us Add them together C^hicb is done without altering 
uiny ofthe Signs) -and their Sum will be NQ -HNfR — 
P + P — Nd+ NS ; or (by exterminating&ie B^q^vAjL 
Quantities P and NO ) the Sum of the £rrors Witt 
bcNR + NS 

Jibtltiply 
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L Jlfo^ipfy Q.+ R. C^ iijl S$fpf^tmJ by J? -i- NO 
4- NS C.thc i^<?«»<' iSrror) L e. by NS (fince P and 
NO mutoally cancel one anotberj and the Fhoduct 
wiUbeMSQ+NSR. 

» 

MuUip^ litcewi^ Q— 5 (^ha fecntd Sufpefitim) by. 
N(^+ NR. — P « NIL Cthe j|Jrj» J?if or J and the Pro- 
bucT wiU be NRQ^— NILS. 

Add the Pkobucts togedwr, and their Sum will be 
NSQ + NSR + NRQ — NRS j ,or Cby extermiuatios 
NRS) the S9M of die Paodoc^s is NSQ.+ NRQ. 

Wherefore Q^ (the Numbeh sought) is = NS(^4- 
KRQ (^ Sum of the Piloduct^) divided by NS + 
NR CtheSuMofthe£itiLO&s)- Q-£>D. 






A Lahoufit was hird^ on this Condition^ that for every 
Day he Work'd^ he fhould receive izd. but for every 
Day he was Idle, he Ihduld hffmalCied 8 d. When 90 
Days were paft, ht had 3 /. $js. to receive ; l^tw m!»yy 
D^srjrj did ne Wokk,. and'^Sent^. f^iy/ D^j was he 
Idle ? 

t^ tbe/f/? Suppofitim be, that he Worked 8j Days,* 
tfienhe was Idle jTl^ysj now 85 l>ays Work, at 
I2d a Day, comes, io2oi. and the 5 Days that he 
was Idle, at 8ef. a Day, comes to 4.0^.^ (b that upon 
that Suppefition^ he would have to recede lozod. — 
40 i. ^^ 980 i. which is More than his/i^ Wages (ac- 
cording toihe Conditions of the Proposition) come 4o^ 
by 200 d. for il. s s. f reduced into Pence J are =^80 d. 

Let the Second Supposition be. That he Worked 
80 Days, and then fa^ muft be Idle 10 Days^ in 

Z Thi* 



TThis Cafe he earns 80 x 12 d. =so6o(i snd forfeits 

go J. s=i9Sod. ^bicbi^iifokofttucl^hy 100 d^ 

Then multiply 8jr (the First fonrioj^]) bjr »o<> 
( the Second Error ) and the Produ^ will b(^ 8500 
Ukeviife ^b (tfie Sccoa^BO&OMTioA^e *f*»fl^fy^^^^ 200 
(the First Brror> pcoducea.i4oo<r: Now,"iftice the 
Errors are Both of the Sa^ntf Krnd'y tfis:. Since 
Both are Excesses, the Difference of tbefi two 
Froi>ucts5 i. e. 7500, di'vided by 100 (the Differ.* 
5NCE <rf the EjiROR's) vnWquote 7j'fi}r the l»w^ Number 
of Dofe- that he WtaKV; tionf^uentlf he was I^lbt 
I S Days. For, 

75 times 112 i' IS =s 9oai£ (being tvl^f Re eam'-dj' 
and 25 times 8 is>s3 X2oit (being' his JR/^^'and^oordL 
— 120 rf. = 780 d. = $1. ss. being Wifr^^ he receiifd. 

The foregoing Operation iS cufibmarily perfornfa 
according to xYi^ followitfg^ Schema 

Firfi Sftpp(^ion — 8 jfV > 80 :;= ^ficcnd SUppgf^ 




Ftffk Error = 200 +/^ ^100 + ^=i ficond Errer;. 

80 85 



«■«• 



0]f;^ Prod. ^ i 6oo<k ^SPP^'==^ ^^tb^^rodu^, 

— Br Jl Error. =i.aoo. 

i!oo) 75I00C7J; . — &tcond Error 5=5; i oa. 



AgaUi^. 



X o£ j^onr =5=1 loq. 



If the fwo falfin Fq^ixioi^s. wen jpo. and) 60^ then 
the First Eb.ror would bq.^oo.— aoctthe OxtHEA, 
3PQ — Both of the Same litnd^ viz. hotb Defects. 

Here 



Ilerfe UA ihe l»m^«KCE ofrii^ FjioK^Min auxft be 
divided by the Diffe&fncTs of^e £il&or5. 

y 

l;fr(?y^ above, and wcrk according to the Rule, thus, 
Kffi P^itm « 5© s. V 60 =s the /ecmd Pefitiim. 

60 50 ^ 



MMftvat**""** 



Ow Pfwf. ** 50000 15000 =5 the other Produff. 

— - 15000 



r«)M^Ba*>^Wi>M«* 



»16o)i5oIoo(75 The Anfwer as before. 

••— Second Evnr == 300 

And again, ' ■ 

If the r** /<i(igf6 PottnoM ^we 70 and 78, yon*d 
Bnd *e Fmlst B&aok. to be ido — , and the Othe^ 
to be 60 + J here then the EK.BiOi.s are of different 
EJndSf the firft a Defect, and ihefecend an Excess. 

Therefore when the PMtTioM« and Ea&o&state fro^ 
perly plae'd, we muft, according to the Kole, proceed 
and divide the Sum of the Propwcts, by the Sum of 
the EaKOKs, diitt. 



tm Hgl 
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Fiffi Err. =s too — / X^o + « the /i^r. Ettw. 

78 70 



One Trod. = 

+ 


1 

7800 
4200 


4200 ^ the ctberProduii. 


i6|o)i2ao^o( 


^T5 The Anfiif9r zs above. 

« 






w 


Firft Error 

+ SecmdrErr^ 

- '\ . 


=: loo 


• 




Z of Errors 


= 160 



J\&ff, that All Propositions re/olvahfe by Single 
Pofiiionj niaf'be rejolv^d by Pofition Double: And 
whether the SbLurioirbe by One or Two falfe Pofi- 
tions^ it is no matter bow far from the True Number or 
jitfwer required, tb( False Number or Numbers are 
taken. 

However, otie Number may, according to tht. Nature 
"of the Proposition, be more convenient for its^Rsso- 
T;UTioN than anotben 

AH which may be feen by the feveral Solutions of the 
firft of the Queftions Mowing. 

s^v E srio NS, 

1. Suppofe there be a Statue that, with the ITater 
iifuing out of its Eyes^ can 611 a Receiver in 4 Hours ; 
and with the l^ater ilTuing from its Ears^ can fill the 
fame in 5 Hours ;^^nd with tbat flowing from its M)utb^ 
the -Receiver would be fill'd in 20 Hours : In bow many 

Hoars 
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Hours would it be fill'd, by the ^at^r's flowing fioA 
the Eyes^ Sars^ and Mim$b together ? 

Aufwer. sHoon; 

. JUdie Learner will find}^ by obferving what follows : 
where hell fee the ^efim^ lor his &rther Help^ 
throughly explain* dj and iome uiefuL Obfervations made 
as wg go along. 

Firft, dien,. 

Since by the Conditions of this (^ue^tion, it it 
apparent J that the Number of Hours Jougbt is lefs than 
F0U&9 let us Suppose iit to be One, m which Tinie the 
l^rr flowing^ from the fj^^^ would G>y the Proposi'p 
rioiiy fiU 7 of the Receiver^ and the IVater flowing from 
ihi^Ears^ yifovidfillj of //, and the ^^i:2/^/(9a7>{j^ from 
the Jlf(w/i&> ^ouldjf//-j5-orA; £) that in Ose Hour 
(the fuppot^d ^imej tlie £j^^J,, -B^rj, and Month toz€r, 
tberj would fill j of the Keceiier + y of /r + -5^ otit. 
fFbieb Parts added together^. Jboukt make i, or j^ft 
once the Capacity of the Receiwr^ if the Supposed 
S'iiw f I. Hour J be the T».yE 27»«^ Req^uiu'd: But 
^i^pyi P^r/j, before they ^^ be added together, muji bcf, 
reduced into om iST^m^ or Denomination^ and then -^ would. 
become tI* and -f would become -^ , now -j^ and -^^^ 
and'7^ T^iti^ together, make -|^.=: j-r And thus we 
find, that the Eyesj Ears^ ana Mouth together^ Fxi«u 
but 4 of the Bueceiver in an Hour : Wheretore,., 



By the.RuxB of F&opo&txon, 



i\ 



If ^ the Receiver be filfd in One i^(?irr, the fFboJe 
will' be jIF/T^J in Two ffo«rv,«^*^^^ 5s^fa^ Tkvb 3lr»w* 
Riqui&*D: But,, 

Upon this Supposition of i Hour to be the Time* 
in wbicb the £/rj, Earsy and ilf^irrib together^ would /// 
T' '. the^ 



unavoidably ^wn/frffr^-tf ^JA'l*tLAt6TWNAt. ift^ffr In oaf 
Operation, which Inconvenience we Ihould, if poffibl^ 
always ^rowi : Here then. 

Since h*a 4K> matttr *<w /^ jf^fi-om the Thin^et t^ 
ffuiredy tlie False Number betaken <a$ -was dbftft^d 
P^?^^ 172) let us take 20 ffiwr^ <br tbel^tME v^^eiH 
the Receiver woul4 be jf//*i by the .Ejrj, £^ and 
il£?»fi^ together J which is a Number that ^117 17)9^ ol tole-> 
Table Ju^ment may, at firft Sight, defcry to be a rcry 
convenient one (tbo notprioufly/iii^^Xor the Solution 
xXtbisX^^TXtm-^ Foi^ 

lt*s very evident, the Keteivtr yM be jff/f rf by rfie 
^^j J* times m so flbi^rj ^ by the jB/!?«4 thneis in 20 
l&«rj J and by the JUpufb once in 20 Bottfs j fe that i« 
20 H(?/!rfj C^he Supposed NuuAer) the Byeiy Bats^ and 
3foi^^i& together^ will Jl// the Receiver 10 timeis, /. ^. 5 
times + 4 times + i time: Wherefbre, 

By the RuL2 of Propoetiok^ 

If the Receiver be fiH^d xo times in 20 ffpurs^ h fsujf 
be' ///\i juft once in 2 i%iirri, the Thite NOf/Aet 
Sought. 

Prom ^ii'/rf^ Two Solutims t>f one and the /2rM^ 
PRt)posiTiOK, it appears (as I have above notedj that 
one Number may be, aoo(»tlins to the -Afe/wr^ of the 
Proposition, more convenient lor its Resolution th^ 
another : For, I believe, every one will grant that the 
Integers 5, 4, and i, m^y be tnore readijy added to^ 
•gether, than the Fractions j^ f, and -^ can be, and 
therefore tiitfitlfe fuppos'^d Number 20, is a Nuniher nwn 
convenient for the anfwering this Queitzon^ than d^ 
other falfe fu^os^d Number i is. 



IlbaU 



JdUL^lPf* .€f JLm. it ■ ill Ttc^ , v^ 

I fliall now give SL^SmtLwrmu ai iMb ^i«MMPi by 
Position Double, thus, 

Fiffi PsfiUon =: 20N. ^40 = the fecond Pofition. 



n =: 20N. ^^<x = tni 

= 9+^ \i9 + =^ 



Ttrfi Error =5 9 +^ ^ 19 + ^s^^ fecond Error. 

40 zo 

0«^ Pforf^ = 360 380 =5 thiB*«/2ter Produff. 

— 360 

JhiMid Error = 19^ 10) 20(2 Hoi^ry, the Anfwer 

"•^ as brfa^e. 

y of JPrrw^j =5 »o 

liu Ac OMMjifm «» PirA^y^ S^ MaJf ^^fhmJkt of 
Ammt bs. hidaki^ ln> JPftrAiM'; md » Sl^att^¥^ tittdmf^ 
that he had Ar^, he gave to the PMi»^ anditftm^HrHsid 
9 Crowns remaining ^ bow many Crowns had he ^^rft ? 

Anfwer. 24. For, 
gave 2 to the Poot^ and had 6 remaining : Then,^ 

ft 

By the Rule of Th&bb, 

• • •' • , • 

6 : 16 : : 9 : a4 

O144C24 GhwM the /rn^ yfyfber^ 



• 1 1 



Agahii 



>«7^ ^ Ai^^THMfiTi^:. .Ghap« 3CV# 

Agaki^ by Dovbxb Foiztzok, 

Firft Error « i -f- — -/^ ^5 + asthcyjrawrfjffff^. 

1% 20 

OneProd. s 48 iSo s tbe ^ri^ Praduff. 

+ 60 

47)^08(24 + St0ond EPfor s j 



o 



2 of £Wwj ss 4x 



III. A General fighting a Battle^ had the third Part 
t)f his AxMYfiain $ a)^lr p^r/ ^iiitoi Pfifieurs ; and the 
f^ (viz J 7000, we pitf M JF%itf^ Mbtf was the 
jYimii&^ of the A)i^ 

Asifmer. ijrooo. For, 

Sufpofe 300 Of yon will) to be the Arict i a iSftir^ 
oiwbidf-is loa^ a fifth 60, and 140 remain : Whence^ 

By die Rule of Pkopohtior, 

140 : 300 r: . 7000 : 15000 
7000 

i4]o)ajoooolo(i5ooo ss the A&mt. 



Or 



chap. XV* Cy A iL I T KM e: T i c; 1 7;^ 

Or tbus^ by Double Posxtxon ; 

Er/i' Tofition = 6oov ^^090* =' the /J^^wi Tofit. 

X 

/Ir/? jErr. =5= 6720— X X2800 — = the fee: Err. 

9000 600 

. • » 

-One Pr. = 60480000 x 680000=: the ^fi&^rPr^i. 

— 1680000 



392!o)588oooo|oCij;ooo =3the A&mt. 
o 

lirfi Error =: 6700 
•— Seconi Error = 2800 

X of Errors = 3900 

TV. Let a Hogshead be filled with Two Sorts of 
WiNEi the One, worth 6s. and the Other 5^. a 
Gallon ; I demand How much of Each Sort offline 
the Hogshead was filfd with^ it being (when fiill} 
wxMnh 16/. 14J.? 



Anfwer. < > Gallons at 



u 




Aa JRw 



t/S 0/ ARiTHMEViCi- diap.'XV.' 

See the Opehation. 

Pir^ Pojition = 23V ^20 = thc/econd Pofiiiou. 

Ftffi Error =: 4 +/^ >i + 5r= ^cfeccad Erron 

20 23 

0»f Prod. = 80 23 =5 tKe (??ibr l^rodu£L 

~2S 



5)57(19 Galhns at 6x. 
6 44 Gallons at jrx* 



G 




63 ===( ttK HOGSHEAI^. 

r$rft Error = 4 j 

— Second Error = i * 

XO^ Errors ^z 

V. AKhnrtemtm vouM ^/Tj 2 Debt of a8o/. with 
dvTVEA) C^^h 21 ^.) and Broad-*Pieces ^eacfa 23.i0 
without making ufe d[ any other Pieces qS Money ; and 
that the Number of Guineas that he paid^ ihould be 5 
times the Number of Buoad-Fieges } tow many then of 
Each Sort muft he j>^ ? 

Guineas* 
Anfwer. 

B&OAD-PlEeES. 



&# 






&ejkt^ ^ p.p. «;. 

Ftrjl P^fitlon •= ioo V v 3 oo == the yJr«^ Pofitim. 



) V V 300 = me y^r^/wi /^ 



300 ^500 

One Pf4fd. == 9 6qooo g6oiyoo =is die o*i^^ Pr oA 

-T" 960006 

I II I 

5i2)o)l^!aooo}o(375 Guineas. 

3S40 75 B]|LOAD-«>PlECE9. 

^i6o 

•+- Second JErtor =: 1920 
;k; oS Errors = 5120 

\ ^n. 5uppble -IPwo jShips tmdtir tbp pt^^ MEnibi a m^ 
't)NE in the X^/rirtfp at fo'Di^gfees ib Wwtes 'Norfl^ 
and the Other iii theLatituik oi ^S Begreei Noi^tb^ 
fit iS*^// on the fame Day^ and the Nortberm^ Ship y2r/7i 
12 ilfi/^j a Dojf Mm.A ftiaa ihe. (^^r, i^er 3 D^jr^ 
Sailings without departing from the Meridian, they 
Mkt #^ ^iMll«r} iiD«niiA»nr Jiffe^ilath fiAUi Skip 
"{ail In a Atj^ f and iift«r LMmde ate th^ fiv^ ^ vAMt 



Anfwer.^ 



(The Nortbermoft fails s6 JliSMs a £U9r. 
1thc>0i*ff44.' 



'And "vifien 'Atesy mmt, tfa^ «» 4n (he LatHudi 49 



>* 






Aa i Set 
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See the WORK. 

Firft PoJUion ==! 40V y^%'=^i^tfecondPoJttion. 



)n =5 40 V v^4o == TOc 

= 96—/^ ^^48—=: 



FtrftEfrw =96—/^ X48 — = the (ec, Errvr. 

48. 40 

76S X920 = the ^fi&^ ?roiu£{. 
J«4 



wBj^ JBrri^r =: 96 
Ow* Pf orf. =1 4608 — Second Error — 48 

— 1920 



48)2688(56>iJfi;fX. 
288 



_;if if Errors — 48^ 



.I,ihan now inferx.a .^ more Qije3tions for. the 
Learners farther FiiACTZCE, aaA then proceed, to the 

TLVLJS. Call'd PRACTICE., 

* . . • .. 

Iv What is the Numbbr' that the j[ni^ NuMBfifts 14 
«ind'i9 mofi: he ievecally: muUiplfd by, fo that the 
DiFVEHEKcs between the two Products may be 6a.?; 

yf«5f&e?fir.' 12. ^ . . 

11. A Banker hath a P^w/ of Gi^ikeas in ^^r^^ 
fever al Bags, number d i, 2,* 3. In ^i^q/J number d 1 
\and 2 together^ are ^90 Guineas : In iri^o/i numbet^d 2 
and 3 togetbery are 360 Guxnjbas : jjimi in tbqfe num* 
her'd 3 and i togetber^ are 350 Guineas : Hm many 
Guineas are there in £ach Bag? 

Anf^9 
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C I 1 \^4o) 

Anfvu Intbat nutnhe/d < 2 > are ^i5oSGuin;eas. 

III. A Gentleman^ having-, an Estate of 1560 h a 
Tear^ would lay. up Yeakly aht/ve 6oe/. n)iz. So much 
above 600 /• as he expends ia 8 ^^Aj j bom tnucb then 
may he Jpend a Wee^ ? 



An/we f. 16 L 

VI. The Ages of theFATHEK, Mother, and'SoN^ 
make together 100 Tears 5 but the Father's anrf Son^s 
Jinirs togetbet^ make 24 2^^ri More than the Mother's ;. 
and the Mother^s and Son's together^ make 8 More. 
/iwff the Father's s wbafs the Age of Each ? 

(Father*s ^ ^4^} 

A$fwcr; The ^Mother's > Age ^iS^ Tears. 

^Son's ^ (16) 

V. A Vintner mixes $ Gallons orCANARY with jr of 
Sherry, and being fb ;»/V^, a G^i/c;/; is worth 6 s. gd. 
but, had he put together as much of One Sort^ as of the* 
Other, a Gallon would li&w have been «;()rr/& 7 j.. The- 
FatCE of Each Iflnkper Gallon isDEMANDEi^? 

C Canary^ 
Anfwet. The ^ ^ ^* "^ ^ ^ Ciii/Zw. 

C Sherry 

VI. Two Merchants^ A and B, go Partners in a ccr- 
^in Adventure, and Such is ^is^^ib JII^iiVShare, that: 
if to the Sum of them you add 160/. the Whole wilt^ 
be double A's Share ; but, if firom the Difference 
of tbeir Shares be taken away 60/. the Remainder. 
will be balfB's Share : wbat*$ Each Matins Share? 

Anfwer,. 




/ 
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< A'sT C360) 

Mfwer. / L. Shable i« f \ Potmdf. 

In's) (aoo) 

Wheh I tome to treat of Speciocs AttrTHMtrrt, or 
Algebra, I (hall make it cvidtfnth^ appear, that Are- 
_fiions of this Kihd, are fer more expeditnafiy fclv'd 
Algebraically, than by /i/j Rule of ^alie j airf 
fenher, that All Qcrstions capable of Solution, 
may be anfmerd by Algebra, when hut z Few, in 
Comfari/bt!, can he fitv'd by this Kvlb of False (whe- 
ther Single or DoubIe). 

See Miore ^eftions In the APPENDIX. 

I {hall tKfti proceed to Chap. XVI. whidh jjCao of 
die Rule cmunonly caU'd Fkactics. 




CHAR 



Chap. XVT. (3/^ A 1 iTH M B T r c. 



i8j 




CHAP. XVI. 




H E Rule call'd Practice, is nothing elfc 
bar a Compendium or Cohtractson of 
tfae^<'iff/m)fiRuL£ ofFJiofoaTJON, when the 
First Term is i, and is /i cali*d^ either 
from die general Use and Practice of it, or from its 
UriiiTT and Rqaihncsi in the PraHice znd.Bxercife 
of Trade: For, 

By this pralticat RutE, the Value of any ^antify 
of Goods or Merchandize, may be more £x^fiDi- 
TiomtY comfH$ed^ than it can ve by the R,uls of 
Threi, nohen the First ^erm is an Umit. 

I dan*t think it neceffary to burthen the Learner with 
AtL the jbort Rules whereby DiiTER»nr ^rnfiims 
may be wrought^ it being morally impoffible for any one 
to ff/^'0 in his Memory^ fo many as Might he. laid 
down^ but (hall injlrufi him in the Plain and Usuaj. 
IVays of Operation by Aliq^uot Parts : And therc-^^ 

*. 
Here I fhall previoujly infert a Table, confifting o^ 
the Alk^uot Parts of z Toy uty^ of aSaiLi^No, and 
alfb of an Hundred-Weioht. 

N. R, The AuqjuoT Part of any Number, is a lejfer 
NvMBUL that * Measures zg^reater^ or that is contained* Fide UcM^ 
in the gwatir t a c^rfj/n Number of S'imes exaffly :pf/-;- -^'^-r- 

4 is 

I 



^84 
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4 is dn Aliq^uot Part of 12, becauie it Measures 
12 by 3, i. e. it is contain* d In 12 exaSily 3 times j for 
I 'times 4i« 12: 

But 5 is ^flf^ an Alk^xot Tart oF 12 ^ for Twice 5 
is /^/ir than 12, and Thb.ee /m^^ .5 is more than 12. 
Here follows 



A Table oFAliq^uot Jfarts. 



Of aPOUNB Sttfl. 


Ofa^SHax. 


OfanHuND.Wrii^Ar 


s. d. 






d. 




' 


^v ^• 






ro : 




JL 

T 


6 




2 


« or jr6 




JL 

3 


6 : 8 




t 

T 


4 




I 




I 




5 ' 




T 
1 


«* 




I 


I or 28 




i 


4 • ^ 


is the 


T 
I 


3 


is the 


T 




ii /ir^ 


• 


3 : 4 
2 : ^6 






2 




I 


16 




f 


2 : 




To 


^-2 


T 




• 




I : 8 
I : 




I 

I 2 

I 

20 


I 


I 
1 2 


H 




t 



The Use of this Table wUl appear in the Solution 
of the following Examples. 

And in order thereto, ; the 2>^rwr may chfervethc 
following 

General Directions, or Rules. 

If the ^/w;^ Price (ofany|;/w» Quantity) bem 
Aliquot Part of a Shilling, you may Divide the 

Siven Quantity or Number, whoic Price is required 
y the Denominator or Name of fucb Ali<^uot 
Part^ and the Quotient will be in Shillings, or in 

Shillings 
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Shillings, and known Parts of a Shillikg, the 
Price required ;^ wbicbSuizLiSGS mlfy (if there's Oc- 
cafion) be reduced to Pounds by dividing by 20. 

II. But when thc'^/w;i Price of 1 (of any given 
Quantity ) is not Itself an Aliquot Part of a^ 
Shilling , but confifts o£ federal Aliquot P4rts of a 
Shilling, you may Divide the given Number, wbofe 
Price is requird^ by the Denominators, or Names 
of fucb Aliquot Parts federally ; and the Sum of the 
feveral Quotients will be in Shillings, or in Shil- 
lings, and known Farts of a Shilling, the Price 
requird. Again, 

III. If the given Price of i (of ^ny given Quan- 
tity) be an Aliquot Part of a Pound, you may 
Divide the given Number, whofc Price is requird^ 
by the Denominator or Name of fucb Aliquot 
Part^ and the Quotient will be the Price Jougbt^ in 
Pounds, or in Founds, and known Parts of a Pound, 
But, 

IV. If the given Price of i (of any given Quan- 
tity) is not exaflty an Aliquot Part of a Pound, 
but confifting of feveral Aliquot Parts of a Pound^ 
you may Divide the given Number, whole Price is 
reauir^d^ by the refpeflive Denominators or Names 
or fucb Aliquot Parts^ and the S u m of the feveral 
Quotients will be the Value fougbty eitber in 
Pounds only, or in Pounds, and fbme known Parts of 
a Pound. 

Thefe general Directions, or Rules, may be ///«- 
firatedby the Operations following. 



Bb EX- 
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E X A MP L E L 

What will 1440 Ounces come to, at i dL an Ounci? 

Here I d, the jf/w» Price of the gin^en Numbeh of 
(1440) Ounces J whole Price is fought j is the ~ Pan 
of a Shilling, as may be ieen in the Table. 

Di'vide therefore the given Number 044^) ^ (12) 
the Denominator or Name of fucb Aliquot Part of 
a Shilling, and the Quotient will be 120^. the 
Frige requir rf, by RuleI. Which, 



By dividing by 20, may be reduc dinto Founds > and 
thus we find, tnat the 1440 Ounces^ at i ^« an Ouuce^ 
amount to 6 /. 

The Manner 1 Ihall choofe to make ufe of in theie 
fraEtical Operations, Is this ^ 

By drawing. X/^i^jy I make twa C)lvmns; vtkon&o£ 
them f place the Aliquot Parts^ which I make ufe of^y 
and in the ^hcr^ I place the Denominators or Names 
tX [itch Farts,, o;/^, my Divisors: For, 

The Aliquot Parts bein» yj plac^d^ I can readily ftc 
whether they do (as they always f7»i/2j amount to juft 
the ^/T^» Rate, thus, 

d. Oz. d. 

I T£!i44o at I an Ounce. 

2Jo) i2'o Shillings j the Anfwer by Rule I. 



JBJC 

1 



r 
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EXAMPLE n. 

What will 1455 Ounets come to, at i tf. an Ounce ? 

d. 

\iV~ 1455 0«»«j at I d. 

2I0) I all T7 Sbill. (=as 121 J. 3^.) by Rule I. 
61. IS. ids 

Htrt It may be obftrv^d^ that after dividing by 12, 
there remains ^\ d^SL Shilling^ because the (Quoti- 
ent (121) is Shillings, by Rule I. 

And, 10 like manner^ v;i^the QvOtiekt is Founds, 
the Remainpsil is Part o£b, Found : Or, 

Let the Qijotient be of Wi&^; Denomination iP 
nffill^ the Rjemjundea <if any J will atmays be Part of 
one or ^cjame De^mxnation. 

Now (whatever the Divisor be) to find the Value 
of the Remainders, we muft proceed as follows : 

V. If the Qijotient Be Pounds, and there be a 
Remainder; wuUipty it kthetitys by do, and <^/ii;Mr by 
the fame Divisor, and the Quotient will be the 
Value of fucb Remainder in Shillings; and, if 
any thing ftUl remains, the Quotient being Shillikos^ 
it muft Ije multiply d by 12, and the Product dividdd 
by the fame Divisor, and the Quotient will be 
Pence ; and laftly. If any thing then remains^ it muft 
(bein^ P<7r^ of a Penny) \)c multhlyd by 4, and the 
PRODucr'*'d«w>ftfll^^^ attid the 

QuoTiENT^I^ilt b* f Af.rktf^Gi^^ And how thus to mul^ 
tiply and i/wrf^ (as Occafion requiresj^ in this- ptaftical 

B b 2 Rule, 
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Rule, the Learner may cafily inform himfelf, by w^- 
mining and obferving the Method «j'rf in Ibmc of the 
following Operationsv 

EXAMPLE III. 
Wlrat will 552 Tards come to, at 2 <f. -f a TJrrrf f 



\ 






I 
i 3 



5jr2at2rf.x 



69 
46 

2lo)iiljf The ^/a;«- in SbitUngs^ by RutE It 

Here the r/w» Price (arf. -i) is mitfelfan ki.t- 
qyorPart of a Shilling, but it confiib of Aliquot 
P^r/5 of a Shilling, as id-f and id. are; 

Now 552 Tards^ at id.f a Tird; amount to 69 s. 
and at i^. a 3^r^, they amount to 46 j« tt/i^/^ib two 
Sums ^rfrf^i together^ amount to 1155. the Price re^ 
qmr% by Rule II. 

EXAMPLE IV. 
What will 6S6 EUs amount to, at 5 </. an Ell i 



d. 

i 
2 



I 

T 



686 at sd. 



171 ; 6 
"4 • 4 



a!o)28|5 : 10 = the /fo/fcw in Sbimngs and Pence. 

— by RuiE* II and[ Y. 

/>i4 : jf : 10 

EX- 
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EXAMPLE V. 
What will 687 EUs ampum to, ntfd,-- an Eil f 



d. 



li 



■i-|687 at 7rf.f 



8 



343 : 6 
85 : lo-i 



2! 0)42*9 : 4 i = the Anfuoer in SbittingSy Pence^ 
— and FartbingSj by Rules IL 

/.21 : 9 : 47 andV. 

And thus, by the foregoing Examples, have I ///«-» 
firated the firft and fecond Rules. 

I ihall go on in Order ^ and apply the third and /(^^r^i^ 
Rules to Fhactkce, by folding fotne other Exahvles 
proper for that Purpofe. 



EXAMPLE VL 
What will 468 ^^rts come to, at i s. %d. a^art? 



I 



s. d. 

1 : 8|Tf468 at xjr. 8i. 

/. 39 The Anfwet ia Pounds^ by Rulb IIL 



£X. 



1^0 
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EXAMPLE VII. 

What ¥rill 66i Gaffms come to, at 3 ^ 4 <?. a Gallon / 



1 



s. 
3 



d. 



I 



861 at 3^. ^d. 



1 143 : 10s. The Anfwer In P()ir^i and iSS&/7- 

//>igj, by Rules UI. and V. 



EXAMPLE VIII. 
What will 452 Galhns^movmt to, at 6 j. 8 J. a G^i^fon ? 



16: SjiUjfs at 6 s, Sd. 



/. 150 : 13 : 4 The Anfimer in Pounds j SbiWngs^ 

and P^w^, by Rules III. & V. 



EXAMPLE IX. 
WhatwiH 672 y^iftirr-^rt come to, at 4 j. ai. a /5?(>f •* 



5. c^. 
2: 6 
1:8 



? 



I » 



672 at 4^. 2i. 
56 



/. 140 The Anfvet in Pwwiy, by Rule IV. 



EX' 



EXAMPLE X. 
What will 777 fquare Tards eome to, at jf ^ 4 ei s 22rrrf / 

r 



J3;4l fl777 at 5^- 4^- 
' ' 120 : 10 



129 

77 ' 14 



Mawa* 



/. 207 : 4 The j4nfwef ki f&i^f/efo 8t Sbillings^ 

by Rules IV. and V. 

EXAMPLE XL 
What will 247 K^^ amount tOy at 8 5. 4 c/. a Re^t^? 



i. cl. 



fa 



: o 
3:4 



4 
I 

7 



247 at %s. ^d. 

61 : 1$ 
41 : 3:4 



kioz : 18 : 4 "The y^w/tiwf' in Pounds^ Sbill. 

and P^m^y by Rules IV. 
andV. 

The i^vetAfofigmng Operations do (I think) fuf- 
fieiefitly (hew the Ufe of tho Rules chat are hitherto 

As to a Demonstration of the ^rutb o£tbefe Rules, 
there needs none j it being evident enough from the Na- 
ture of Proportion, which hath been fully bandied 
under /Vj proper Head : For, 



>>T-f 



Ti3 
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'Tis plain by common Proportion, I lay, that if 
I Ounce be rated at is. 144.0 Ounces will amount to 
1440 J. that is, any given QuAfiTiTY wbaffoevefy and 
its Value in Shillings^ wiD always be the Same in 
Number, when i oi that given Quantity is rated at 
I Shilling. 

But if I Omice be rated at 6 d. or the Half of a 
Shillings then 1440 Ouncesy will amount to 1440 *Swf- 
Fences J or half x^os. which the ^ia;^» Quantity 
C1440 Ounces J bahd^ or divided hy 2, wul ^i/of^, as 
Rule I. direds. 

So likewife, if i Ounce be rated at i Pw»jr C^s in 
Example I.) or the /w^^/it Part of a Shillings then 1440 
Ounces will amount to 1440 ^. or the twelfth Part of 
1440 J. wbi£h the ^/w» Quantity C1440 Ounces J 
divided by 1 2 will give. 

The C^ is the very fame f mutatis mutandis J in 
refpedt of dividing the ^/wn Quantity by Any 
rio;^ ALicyjOT Part of a Pound, to get the Price of 
Juch Quantity in Pounds. 

Befides thofe above ofier'd, there are other praSiical 
Rules may be given, whicb^ according to the given 
Katey may fbmetimes be more concife and convenient^ 
than tbofe are^ as by taking an Aliquot P^r/ of an 
Alk^uot already taken, inftead of taking All the 
P/irts out of a Pound, or out of a Shilling, and the 
like, as I i^^fhew in folving fbme Examples following 
for that Purpoje. 



jBJ& 
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m 



EXAMPLE XII. 

Whit wrh 34l5'2%-d> come to, at 9 ^. i-Tdrd? * • 

Here, inftead of taking i d. the Hi/f of a Sbilttug, 
and then 3 <2. the /Smrf^ of a ^illi^, as by Rule il. 
I mm;^ take the P<7ffj thu$, viz. 6d. the 7 01 a Sbillittg, 
and then I m^ uicT ^ ei a$ the •!• of 6 <^. inftettd -of the 
-I of a Sbilling'Cifl pleafe) jl for the \ o£6 3. is alliohe 
as the -I of a Skiiimg.i thusj 



6 
3 



346 at 9rf. 






173 • 

86 : 6 



346 at .pi. 

17.3 
18 6 : 6 



m t 



«lo>5l9 • 6 



'2la)2jrl9 : 6 



jL 12 : 19 : 6 , /. 12 : 19 : 6 



\BXA MP L B Xlll. 
What will 554 Tkrds come to, at lo rf. a a Kifrf / 



554 at lai.'i 



d. 
6 

U,V77:' 

' '138 ': 6 
69 : 3 

£lb)48'4 : 9 

/. 24 : 4 : 9 



6 

3 



2 
I 

T 



554^^t torf.i 



' > '138 : 6 
69 : g 

ftl'o)48l4 : 9 

;.24 : 4 : 5) 



Cc 



£X- 



1^4 
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E XjiMP^LE XIV. 
What will 418 Tards amount to, at zi <i a Tard ? 



6 

i 



2 

I 
1 



418 at lid. 

209 

104 : 6 

69 : 8 



2|o)38l3 : 2 
/. 19 : } : £ 



if. 

Mil 



frr 



59 : 4 
34 • 10 



2lo)38f3 : z 
/. 19 : 3 : 2 



Jmiy 0£l thin|c fit) take Prfrfj out of Parts ^ inftead 
of taking them All out of a Found, according to the 
4th Rule -» as in the nei^ Examples. 



EX A MP L E XV. 
What will 483 Tards amount to, ar ij[x. a Tard? 



/. 36z : s 



s. 



10 


1^ 

• 


483 at 15 i. 


10 


2 


483 at IS I 


5 


I 




5 


1 

T 




: '241 : i;q 


'241 : 10 


120 : 15 


i2# : ij[ 



/. 362 : I 



EX- 



Chap. XVI. <y Arithmetic. 

EXAMPLE XVr. 
VJbavnU S9i Tards amoant to, attGs. a Tard ? 



'?5 



iol4|;93 at i6s, 

i|| 296 : 10 

I I148 : J 

aj : 13 

'■♦74 : 8 



jiol jr\SQi at i6a 

41 — 
27^496 : 10 
I liiS : ta 
S9 ■■ « 

'•474 : 8 



EXAMPLE XVII. 
What will 199 I2irif amount to, at 17/. 6d. iTard? 



10 : 0-199 at t7'- ^i'- 


10 





I 


199 at 17 j. fill. 


S : ol 


S 





i 


^^ 


a : 6- 99 : 10 
49 : >J 
24 : ij : < 


• 


■« 


i 


99 : 10 



/.174 : » : « 



/. 174 ; a ; 6 



EXAMPLE XVin. ■ 
What will a}4 Tards amount to, $f 18 j.^a Tard? 



110 ; oj-ffaj^ at lit. 
S:oi4 • 

1 «fl Si ■■ to 
19: S 

S ■■ -7 

/. 310 : 12 



Ji.o|t[234 at 18 J. 

46 : iff 
JlaiD : 12 



Cca 



EX- 



\^6 
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£ X'A JifP LE XIX. 
What will 355 Tards amount to, at i8 j. 4^. a Tard? 



s. 
10 

5 

3 



d. 

o 
o 



I 


355 at lis. 4<f. 


2 
I 

T 


1 ^^ 

177 : 10 
88 ; IS 


59 : 3:4 


«. « 


/. 


325 : 8:4 



s. 

10 

5 

3 



o 
o 



^Ussm^s^/^M. 



I 



f 177 : 10 
I 88 : 15 
59' 3:4 



^m^tm 



I 325 : 8:4 



What will 380 lards eimoxmt to, at 195. a Tard.^ 



J. 



I J IS 

I 4 i 



io|^38o at ipr. 

Itlipo' 
- 7^ I 

/.36I ^ 



s. 
10 

5 

4 



I 
T 



380 lat 



s. 



t* 



f E901 : 

I 9S 

7d : 



•mhm 



/. a6r 



In the 9 /^ Examples, I have given the Learner 
the Operations both IVaySy wz> as well by the 2d 
and /^h Rules, as by taking one Pakt out ot another ^ 
but in ^the/e particular Examples, .there's but little 
Trouble lav'd,. work which of thofe Ways, he will^ tho*, 
in fitne Cases^ there is mere lav'd, as may appear by 
fme of the Operations to be u&'d in other Examples 

w> he given ^Joflg* 






Ilhali, 
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I (hall) in the mean time, Ihew how the 9 iafi Exam- 
ples Cfince their refpeftive ^/w» Rates are either 
leltm a Shilling, by an Aliqjuot ^art of a Shilling^ 
or helcm) a Povnd, by an Aliquot Vatt of a Pound) 
fnay be worl^d by a Way ftill Jborter than Wri^ of the 
Former^ as All othek Bxamples of the fame Property 
may be. 

The Method is This, 

If the given Rate be bekw a Shilling, by an Ali- 
qyoT Part of a Sbittmg^ divide the given Quantity 
by the Denominatoh- o('fu€b Alk^upt Fart^ and 
fubtraR the Quotient firom iSat fame given Number, 
and the Remainder* will be-^t Answer in Shillings 5 
and- when the given Kmxe is below a PduND, by an 
Aliquot Partxyfk Pound^. proceed in the fame Manner^ 
and the Remainder will be the Answer in Founds. 

To illuftrate tbis^ Til accordingly fofve three or four 
pf the laft Examples, viz. Tne 13th, 14th, i8th, 
and 19th, which will be fuffident. 



Example XIII. Example XIV. 

d. * 

m 554 at iod.i |i|tM4i8 at 11 i. 

69 : 3 I I I 34 * 10 



11 i.- 



alo)48l4 : 9 alo)38l3 : a 

/. 24. : 4 : 9 ./. 19 : 3 : 2 



SMW^ 



ipS 
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JExample XVIII. 



Example XIX. 



s. 



T^U34 at i8i. 
Us : 8 

/.2IO : 12 



I 



8 



I 

I 2 



355 at 18^.4^. 
29 : II : is 



/. 325 • 8:4 



Here the Method is very concife^ and very plain ; 
fi>r fince xod.\]s below a Shilling by i ^. -k or die 
f of a Shilling, it's very evident, ttiat if from the 
Value odh^given Quantity, at i j. or izd. a piece, 
\fubtra£l the value of the|^i<z;eii Quantity, at i ^. -^ 
Cor the J of 12^.) a piece, the Remainoeb. will be 
the Value requird of the giuen Quantity, at its 
proper Rate given^ n)iz. at iod.\^ piece : 

The Same holds good in All Cases of the like 
Natule. 

Whte xltitgiwn Frige of i (pfanygi'ven Quantity) 
is between 1 Shilling and i Found, it mud con* 
fift 



An 



Of 



^Even J 



lumber of Shillings alone. 



\ Shillings and Fence /(jg^/A^r J Qr, 
^Shillings, Fence, and Farthings » together. 

In tbefe Cases then, notwithftanding the Rules 
already exhibited^ the following ones may be ibmetimes 
as convenient as any oftbofe^ excepting when the^rum 
F^ice is juft any one of the Aliq^uot Parts of a Found, 
as 10 s. 6 s. Sd. ss. 45. ^c. in the Table miention'd,^ 
1tt#«Mght juft be&re. 

When 
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When the gtven Pkice then is an Even Number of 
Shillings, 

Multiply the gwtn Quantitt (v^iolc Value is r^- 

2m^d) by fucb gpven Tkice^ andrfmtfothc Product 
y 20, and the Quotient it your Answer in Founds, 
the Remainder Qfatiy) being Shillings : Or, 

Multiply the pven Quantity by Half fiicb given 
pRicE| and diwde the Product by 10, and the Quo- 
tient s your Answer in Pounds, remembering here 
always to Double the Remainder (if any) for Shii.- 
LiNGS J as in tht following Examples. 

EXAMPLE XXL 
What will 877 Ells amount to, at 8 x, an Ell ? 

877 Or thus, 877 

8 4 

aIo)7oi;6 i]o)3Jfol8 

/. 350 : j6 The jf^fwer. UiS^ : 16 TheAnfiff. 

For 'tis the fam thing to multiply any J^mher by 4, 
and divide by 10, as to multiply tht fame Number by 8, 
and dimde by 20 ; the Remainder^ after this DiwJiof$^ 
bdngib many twentieths o£z Pound, and coBftquently 
itfelf fo many Shillings ; but the Remainder ^ after 
that Divifion^ being fi) many Sentbs of a Pound, or & 
many times Two l^iUings j wherefore it muft be 
always doubfd to be exprelf din Shillings. 



EX- 
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EXAMPLE XXII. 



What will yji Tards amount to, at i/^s. a Tard-^ 

575 Or thus 573 

14 7 

2292 . ijo)4oi|^ 

5ii 



X4.01 : 2 Aifioir. 
2)0)80212 

/.401 : 2 AnpweY. 

But when the £iwi» Prfce is an Opo Number df 
Shillings, 

Omit the Odd i, and with the Even Number of 
Shillings remaining^ profeed as I have juft before 
taught, and to your Quotient tfirf -r^ of thc^/'W» 
Quantity, and the Sum is the Aifwer required ^ as in 
the Examples following : 

EX A MP L E XKtll. 

"What wlH X99 Tards amount to, at 11 j. a Tard? 

'i. s. 

U\ts\^99. at II ^ Or thus, Iiki|i99 at 11 j. 

ao)i99lo ilo)99'5 

99 : Id 99': Id 

9 : 19 9 : 19 



/.io9 : gTheAmfwer. /.109 : ^ThttAitfia. 

EX- 
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2VS* 



« A to 



EXAMPLE XXIV. 
wnac nf^ll 921 2ar^ ^moont CK^ at xj^. a S^r^ f 



Vi 



'^X 



>3r. 



y. 



1 1 JT^J22i at lis. Or thus, 1 1 



12 

2lo)265ia 



20 



221 at lys, 
6 



tf 



,*. 



\o)ii2\6 



( * 



132 Ml 

Ji :. I 



13^ : 12 
,. . II .: 1 .. 

/. 143 : 13 The Aufwer. /. 143 : 13 The Anfw. 

EXAMPLE XXY. 
What will 337 Tards amount to, at 17^. % ^rd? 



s. 



s. 



|i|T5-[337 at 17/. Or thus, [lU 



337 at 17 J, 
8 . 



202^ 
S3f 



a' 0)53912 

269 : 12 
16 : 17 

/.286 : 9 



ilo>69'6 . r , . • . 

269 : 12 

16 r^-j^. / 

?. 28< : 9 "fh^^Aiifijoeu 



I r 



:* : oj 



And when the ^/"uro Phice confifh^f«S&/Mrm^and 
P«r^s or, Shillings^ Pence y and Fartbingfi io^o^ry 



I f 



Dd 



Yoa 
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You may multiply the given Qjxantity by the 
Number of Sbillings in the grven Price ^ and fcr the 
refi o£ the given Price, work as dire&ed by the ift or 
£d, or fome other o£ Ae foregoing Rulej s then /^^ die 
Quotient, or Quotients, and Product togetberj 
and divide the Sum by 2^ and your Question is 
anfwerd. 

• ■ . • 

Take the following Examples. 

EXAMPLE XX VL 

• ^ ^ *- 

What will 21 3 Tounds U^eigbt coft, at i j. 4 (^ ^ Pound. ^ 

' ^ * • • • 



*!^i 


213 at IS. \d. 


1 J 7, 


' 2:0) 


f8i4 ; • • c'"- -'■■ ■ ■ 



1 14 : 4 1"he Anfwer. 



\ « •» 



-B X AM P J, E XXVII. 
What will ii^jRiifieU cof!t, ztgs. sd. a. Bt^Jbel? 



d. 

[4 



337 at 9 y. jrf. 
9 



3033 
84: 3 

A 158 13 ; 5 The AMfuir. 

SX- 
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E XA^V LB XXVin. 

I ^ 

What vitA 279 Groce omm to, at 13 s.id.^a Grwt ? 



|it(tI*79 at 13*. irf.:^ 

837' 
279 



■ ' • 



a > - • 



3627 

34 



10 i 



2lo)366ii : lo.i 



«^ 



/.183 : I : loi ThfiAn/wer. 
EXAMPLE XXIX. 
What will 454 garters coft, at i6 j: 1 1 Ai ^ i^^rf^r .' 



d. 



3 

2 
I 



a 
t 

T 
I 

I 



454 at x6s. iii. i 
16 

2724 
454 ' 



1 



7264 
227 

113 : 6 
75 : 8 

9 : 5? 

2lo)768l9 : 7 T 

& 384 : 9 : 7i Thc^^yitrm 

Dd a 



And 



2f4 ^ Ari^mmeimc. Cli9pw )(VT. 



And now, t *R J?*v» .?k|<WL «f T Ctf anf given 
Qoantitt) esceed^ a Found, you muft multiply the 
^?zw* Quii^Kiwic by: tl^. ^&M«» of P<»«w « phe 
given Price, and the Product is the Answer requir^dj 
if there be no Shillings, Pence, and Fartjungs^ 
in the ^/o;^ Price: 7 .. vi ::; , 

But if there he^ woric with them as dire4Sed by the 
3d and 4th, or fbme other of the Rules ajn^e given ; 
then add the Quotient, or Quotients, t%xt^e former 
Product, and the Sum will be the A^sw^dejir^d. 

As in the following Opera tionsl 



EXAMPLE JSiXX^Jj ^'^ 
What will 155 Chaldrons come td, at i/. 6 sJH Chaldron^ 



s. 

7 : 15 






/.20I : 10 ThtAnjwer. 



EXAMPLE XXXI. T.:* 
What wUl 545 Hogjheads come to, at 14 ;i Ajl^^ead ? 

54J at i4i ^, . , : ; 

«4 r • 



» f 
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10^ 



JBXytM P L E XXXII. 

What WB 483 Uutidrtd Pf^^^ anvount to, zk %Ss.6d. 
a Hundred ff^eigbt ? 



s. 
10 

5 



<;, 



o 
o 



Ik 

V 



241 : 10 
120 : 15 

12 : I : 6 . ^ . 

/. 1364 : 9:6 The Anfiver. 

ft 

If the QuANTiTT whole Value or Price is fought^ 
be a Mix'd Number^ i. e. confifting of a Whole mtm- 
her^ and a pjiACttiOK, l6t tbe YiHLufiwof th^ Integral 
Part be firft Ibund^ by fbme (?ff^ or other of the /r^^^- 
dM RbriE^s And; 

< • 

For the Value of the pRAt^riONAL Part^ take the 
Like Past ofthegJfven Rate, and add it to the Va^jlue 
of the lilTCfi^HAX^andl tlft SSbM APiUkibe ;tfaf A'NkwBRt 
fought; as^ may^ plainly appear by the /hkf^^dut^ 

EXAMPL^.^ 

^^ I • V ' * 



£^ 



lO^ 
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EXAMPLE XXXni. 

What win 187 \HogJbeads amount to^ at tjr/. 16 x. 

a H^gjbead? 



s. 



/. 



/. 



187 -J at ijT/. los. 
15 



mis : 10 



935 

187 



the i Hogjbead. 



2805 

93 • 10 
7 ; ijr s the r^/iM of the -f ffoj^^K/. 



/. 2906 : s The Anfwer, 



~\ 



EXAMPLE XXXlVi 

What 525 1 Hundred JVeigbt oome to, at 2/. 18 i. 8 dL 
a Hundred f 



s. d. 



ID 


I 

7 


6 8 


t 


2 


I 
10 



525 4'at/.2:.z&: 8 |2 



A X. ^ 
2 : 18 : 8 



1050 
262 : 10 

52 : 10 



I ; 9:4 
14 : 8 



/. 2 : 4 : o s the 
Price o{\. 
2 : 4 = the Price of |. 



/.1542 : 4 ThejAjfwer. 



BX^ 
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EXAMPLE XXXV. 

ft 

H ^ lb. 
What will 32; : i : 14 come to, at 5 /. 51. a Hundred ? 

s. H. ^ lb. I. s. ^ lb. I. s. d. 
\5\k[3^5 : I : 14 at 5 •• 5 i : ©o-^ji : 6 : 3 

1625 /.I : 19 : 4-f-ss 

81 ; 5 the Value of i ^ij^lb. 

I : 19 : 4 -J =: the Value oft^ 14/*. 

7,1708 : 4 *. 4t Th€yiS«/w^r. 

iVl JB. When a Bag^ Box^ Caskj Hofjhead^ &c. con- 
taining any Commodity^ is weigh* d^ the IVeigbt of fiich 
Commodity Contained together with the ^bing ( as 
Bag^ BoXy ficc.) Containing the iame, is calfd the 
Gkoss IVeigbt : And, 

The ^>/gib/ C«r whatever is allowed for the IVeigbO 
of the ?*i?/wg Containing the Commodity^ is call'd 
* Tare, and the IVeigbt of the Commodity Alone is * Tardn, ital. 
call'd the t Net IVeigbt. to fuhtraff. 

^ \Sitt9, It0l^ 

I Ihall now conclude this Rule, with ihewing the ^^^'' ^^' 
JUarner thie Paactigal Way pf finding the TASf^by 
Aliquot Parts of an Hundred Weigbt^ in order to ob-- 
tain the Net IVeigbt : 

Which I fliall do by foh)ing a few Examples. 



EX- 
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EXAMPLE XXXVt 

H. ^ lb. 
What h the Net Jfeijrht of 27 : 2 : i6 Cre;/}, when 
14 lb, per Hundred is allowed for fJrr^ / 



/*• H. ^ lb. 

" 27 : ± : 16 Gr(?/jr, at tj^lb. ptt Hundfed. 

3 ; I : 23 yJrr^. 

24 : o : 2x A^^^ IVeigbt. 



Hli 



It is manifeft from common Proportion, that ns^hat-^ 
ever Part of i Hundred If^eigbt t\\Q given Allowance 
for Tare is, the Like Part of the given Gjioss If^eigbt^ 
is the ^i&(;Z^ Tare that is to be dednded : Thus, in the 
Example above. 

Since the ^iw» Allowance (jj^lh. per Hundred} 
for Tare is the Eighth of an Hundred Wei^^ \ di- 
vide the given Gross Weight by 8, and the QuotienIp 
i^ the v)hoh Tare, wl^^ifr oeing deduded, theRcMAiK* 
MR is the Net Weight. 

But when the ^ww Allowance forTAkfi is not 
an AliqjuOt Part of an Hundred Weighty you ptM di^ 
vide it into fiick Parts, iirj may be xiiajeveralf^ ac* 
cOfdii^ CO the /irfgw>fr KtrtEs of working with Part# 
o^MdNEY, apid procn?^ wrdt r2^?97r accordingly j for the 
Rules hold gocxl, as to the Rationale of fiSww, let 
the Name of the Integer be what it will,, as Money, 
^Weight, or Ant thing else. 

This may be iltuftratedby the following Oi^&atiOns. 



EX^ 



Cha^.XVr* Cf Aiirwuni It; 209 

SXAMP LB XXXVU. 

H ^. 

H^at is the Nnx'^eigft of 124. : 3 Gr0/}, when 
iSfh.fer Hundred is <i7/0«ri fix T ab,b ? 

#. H. ^ /&. 
|x6lf |i24 : 3 : o Gtofty at x8i^^. ^ Hmhvd. 



17 : 8 : 8 



2 : o : 2; -f -;:;,., 






ao : o : jr T^ Taiib. " 



» » N 



X04 : z { ^9Jt 7 NET-JS^]|;At. • 

E X AMPLE ISjQi^m. 

H. ^ tb. 
What U the Nst-^^ib> of 24.6 : x : 4 Gnfs^ when 
zi Ik per Hundred Is alUw^d fat T ABM f ■■■:■' 

tb. H. ^ I&. 

|x4||{246 : X : 4 Grv^, at ziib. per Hundred. 

I 7111 



30 : 3 ; 4 
X5 : X : x6 



• • ■ • • I 



46 : o : 20 Ta&b; 



Be J?x; 



^t« C^Attiitmn^i^ 0Hf^'t^Ri 



H. ^ a. 

nib, pi!THumKiistMmffk^Vt*i.i^ - 

li. H. s. n. .■■' o ■' 

Jl : 3 : »< 8 : f : ; ' 

aj : 3 : ^7 ; - = : o : r 



77 : 5 : a,-rTa»»; ; 



^M^fifiOf NcT-f»l^ nf^-i I^Olt^, 4ltl|lfnr 
ibr Tub, al/ii: Mr jMMl^ . / . 

». K ^ a. \ 



41 : I : 12 : ,0 

10 : 1 ; lo Ci : : 

J : o : 19 

-, ., , ,■ - ; ^ 

J(« : 3 : J3 Tare. 
a3» : a : if NEj-lfii^. 



SX- 






• • 



4289 : 2 : 00 (rfoy}, ataa/^. perlimdred. 

I * " »* i wl a nooin r: ,.'.■■. •;,<-.r; : ;.,'.• . .'V". .'; 




T 



36 : o : 81 
18 : o : 10 i , 
« : a ; 9 i 

jfo : 9 : 13 Takk. 



X • 



■i ■■■!■ ■■ — »— n— »ia 



OpEnATioNs, is W the coMMOff R VLB of P&opoiTiokt 
or by Working the Same BeMmpH ^^ikti&ir^ ^s, 
as is in Some of the Examples before Jhevm. 



' * ' *• * ». . • . . • 



I (hall now infirt a few jnore ^fiions ix t^d'HriuWc 
tr'j Exercifiy and which (hall end.fkls .(^(bwtb«i«: 






IX- IT' 



I. /r-&4*will 744 lirdjjfliftittt'tb, »"9rf. il^jfif? 



IL What will 284 IJrwif amount tpu.at ys. i4. a 

Anfwer. ifl. 15 j. 

^ ' • ^ ' ' ' ■■ 
III. lUtat will 238 3f2mb amount to, kt a^b-'ii^'t 

Tard? / 

At^nxier. 30A 141. lod 

E e a IV. What 



V '^ i 

» • • » 



BT. ITbat wUI 331 £//i amount to, at jj/ it^ an 

Anfwer. 6j^t. 16 s. $d. / » 

V. ^i&<tf will ^S5 ^ff' amount to^ at -7 a ^d an 

f 

Anfwer. 131/. X25. 11 ei 

VI. UHjot will 489 J?/£p amount to, at 115. 11 d. 

Anfioer. 291 1 fs. id. 

vn. ^i&^ will 399 Barrels amount to, at 23 j.. ji. 
z Barret? \ -., / 

,^: Atif^er. 46^1 is^ ,i(!k ^.. /.".;; ■ ' -^ ' 

VIIL If^bat will 557 ^^rr^/x amount to, at i/. 131. 
z Barrel? i * 



■ V ■ A • J 



• 



Anfmer* 9197. r i. - 

IX. ^i&4^ will 266 Hcgjbeads amount to, at 2/. 19^. id. 
z Hog/bead? •' -'^ s. ' .. , , 

.Anfiaer - 78J;/. 1,65. 2<i 






X./iri&^will 33i7jFr0gj2v^cometo,at iil 14^.4^. 
zHogJbead? 

H ^ /*. . 
XL WTsat will 191 : 3 ; 24 amount to, at 3 /. 175. 
igi'Hiindf9d? j 

Anfwer. *li9h \s, ^i. 



% lai.tfhat 
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H. ^. lb. 

XII. What will the Net-JVeigbt of jii : 2 : 14 
Grofs^ i6lh. per Hundred, being deduded for Sarv^ 
amount unto, at 18 j. ^d. per Pound Net ? 

Jufiser. 356^^1. 4 J. zd. 

See more ^efiions in the APPENDIX. 

Thus much at prefent concerning the Rulb callU 
Practice. 

Now follows the DoShine of Vulgar Faactioms. 




C H A P.- 



it4 



Of A»iT^nii^'f%CK C%.!K^^ 
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A V !MG before fikptain^iiai'I^sttin oTR'a- . 
Tios, the Naturf of pRACTioKf is edHJ- 
learnt : For, 

Since Akithmetic fuppofes Unity, or One, to be 
the First and Least Number (hccAutc there can't be 
fewer than One, nor feldomer than Once) and Gnce alt- 
other Numbers are made by a Colle6iion of Units ; there- 
fore, 

Whene:'cr (which often happens) any thing\i Ufs 
than O n E ; or when On e Is to be divided into Fa&ts ; 
becaufe tbejh- Pakts, whatever they be, ccin't be rfr- 
notedhy any Tinf Numbers, Arithmeticians, as well 
as they can, are forc'd to denote them by Broken Num- 
bers, as they are call'd^ or Fractions, thus, 

Suppofe any XWkks ii- to he-i>igii0td ; the Half of 
that Whole ia iiha-Jh$»t9ti^^-^ : Again,. 

Let the Number 3 bfr to-bei^^ed ; now, becan& 
its Half \s greater than U>fiTTi or One, and lefs than 
Two; and becauie between tbefe Numbers fmz. i 
and s) there is no intermediate true Number; tWefbre 
the Ha^oi 3 is, as well as we can, thus dmotd, -f, or 
thus, I -J-, i3e. 

And thus Fractions are mt to be accounted as 
true Numbers ; they n<a anfwering to the ^uefiim How 
many: for Examphy 

Half, 
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• .SUfiVt i JOk Hour^ can't fii fwoperijr be &id to 
mfwer to How MAVT A^rf, 4s|]6 How much of 4n 
Hour 5 therefore the Anfwer given by r*/x, and by all 
ftim kammmdtates betwiKC Nonb and Oke, call'd Fha- 
^ivmci, «ia J be affirm'dy ptopcrfy ipeaJkaag) to bekog 
ix)t fo much to difi^rrte ^uantstfot Nuhbek^ as to ros- 
tiw^d ^uantitjf or MAGijnvDE i for^ 

JUtfK>' ia.AjiXTHU£xic there is m^ £>uiid /Wo^ than 
V01IES yet itiGBOMBTKY ifl there foi^ad lejs than an 
JMTEaDR : An49 indeed, 3^ an Arithmetical Unit is 

Multipliabley fo a Geometrical one is D'rvifible ad iHfir 

nitum. 

Butwhtti Ajt^THMBTzc vott'd, after ibme Maimer 
or other, imitate the Infimte Divifibility of Geometry s 
it iiippotes Unity, or One, as ibme Integer divifible^ 
ifto assumy^PARTs as you pkaie f and at length, tho/e 
JUrv* to: mmimerdUe ^ and thence, fubjeft to the Con- 
4d«rari«i ^ Aej>thm£Tic ; for aidho' the Divi/im of 
^ 1n9b«^9l wto Paiits, isrig^ly efieeai'd as ^bme- 
thi^g Geometrical, yet the Numeration of tbo/e 
Kamti Into ^ok k is dnideiy is plainly Aritkme- 

TICAL. 

By what kaS'boi»i find, '^n, 'tis plain that in 
'SiiAOTfOHfi, or Bmmcin Nimimrs^ Two Things ace 
always to be /gii//£fi ^ As, 



ift. The MH'Vifi^ of Ck^NB, . or an Knteoer, into 
.^Ai^itt (j^QPMtioies fuorey fofaeomes fowerj : And, 



. adly. 'l^he .^^liMt^iaUy or iSMng^B Oks or.' Morb < 
4bofe' PAftTs : i;herifiDce^ 

A Fkaoi^ok 19 vStaSif tkmttd^hy'V -mo Nu m be r . 
the one Above, and \Ai/^ xtiimr ISeimvi', a^finalL Xia 
,thfl«, i, I, £^. 



The 
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The Lower of which is uibally called thd Dbnomtk^^ 

TOR ; the Uppefj the Numbratoh : 

The Dekomikatob. is fo call'd, becaufe it denomn 
natesj or names the Pa&ts into «;^/rib the Integer it 
dmided^ or Jbews What Parts they arc 

The NuME&ATOiL is fo cali'd, becaufe it numbers or 
f^//^ How MANY of the Parts (thus denominated) muft 
be taken I thus, -| Numbers^ Stwo third Parts^ or 2W0 
/Wrrfj 5 4, albr^tf fourths ^ ^, ^1;^ jS^/ibx^ pr iKx/6 
P^rtjj &c. 

Thus have I given the Learner the Most simple £^- 
pofition of Fractions, aod Explanation of their 
Nature. 

Now when the Numerator of a Fraction Is le/s 
than the Denominator, it's call'd a Proper EraSiioni 
becaufe a Fraction, properly io call'd, denotes fbmo* 
thing Ar/j tiian Unity, or One s ^ t9 T9 ^9 ^^* ^^^ 

If it liappens (as it often does) that the Numerator. 
be equal tOy or greater than^ the Denominator : 

The Fraction then is ufually call'd an Improper 
onoy as being fbmething either equal tOy or greater than 
Unity. 

Such Sort of Fractions are tbefoy |-, 4, 4, &c. each 
oi which is equal to Unity, or One ; or thejey f , A |, 
iSc. each of which is greater than Unity : For it the 
Numerator be ecmal to the Denominator, it fliews, 
that all the Parts that the Integer is divided into, 1. e. 
the Integer itfelfmuA be taken, and ma any particular 
Portion of it (fer ^/Z the Parts togedier, are equal to 
the Whole^ or the Integer). 

And 



And if the Nvm^atoa h^ greater than the Deno-. 
iizHATOR> i( fliews, tbait Wiof0 cf fis^b bomogemal Parts 
as the UrTsaER, is divided joto, than (die Denomina- 
tor Jbiws) aw amtam^d ia the Inteoeil9 maft be 
f^Jb^if ; and, confequently, the Valve ofJucB an Imp&o- 
pEiL FraCfion^ is greater than Unity, or the Integer. 

But now, tbo* Mo&B Parts o{ zmy One Integeh 
cau't be taken^ than are cmtam*d ia that Intboe&, as 
the NuMB&ATOK. of* an Impkopeh Fradicn feems to 
require, yet another iiich Integeh (pr more on Occa- 
lion). may be divided into Pahts homogenealy or of the 
fame Kind with tinife mhicb the j^i^ Intboeb. was di- 
vided into, and then 0s many of tbm may be taken^ as 
the NvMBBJkTOB (be what it will) of the Improper 
Bra^ien lequirei; As for EMmfle ^ 

Imagine the Line A B fo be One Foot^ One Tard^ 
One wilUngy or any other Integer whatfeever ^ and 

A a B . ' C 

,1 I I i " — ' — I — ^^ — \ — ■ — I — I 



Let it (for Inftance) be divided into three equal Parts 5 
than M$ of tbefa Paris is arPR action properly caUTd 
Oifg^nieJi^ Of -^of dm lH^EB%9.^diaA two of tjbpm is a 
FRXCTMN^r(9ejr/)rcadl'd;fi£;o^iiiRB^ or-f of thelNtB- 
GER ; but, ME three cithern be taken^ the Whole is takjen^ 
and confequently -f is improperly call'd a Fraction : 
I^yw «rhen tkcKaxfffiRATOR itj^ater fhmi thcrE^eivor 
MWfA^ffOR C»4, 4s or 4) mAdemteiy that n^mrfudi 
Purf j, w the Integer AB is lilnmfed iinto, fi^^mr aft 
tlM^einemtait^d^xmAimtiAemif \ 

Let, then, another fuch Is'fME.^f ^k^V ^c itoiifai 

into the like Parts 5 and then ( fince the Parts are 

bomogeneal) if I f^*e 4 ofthemy 'tis plain I take Three 

thi^s^ or the Whole, and i J'hird over, wz. /J>iir 

' F f y^t/rrfj. 
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itbirdsj which (pla^d at denoted a$ Fractions uTuaAly 
are, thu^ -J) *^ iffproperly called a Fraction ; biit if I 
take 6 of tbofe Parts^ nriz. Thirds, *tis plain I take 
^// the Parts that the fic^o Integers A B, and BC, are 
divided into ; lb that f is improperly called a Fraction, 
being ^^i^^/ f() 2 Wholes. 

And, in like manner, by taking another fucb Integer, 
and dividing it into bomogeneal Farts j it may be Ihewn, 
that the Improper Fraction -f, is = 2 Integers, and 
4 over i and that the Improper FraSiion |, is = tbree 
Integers 3 and to on. 

The Nature of Fractions therefore may be more 
commodioufly and generally explain% by the Bivijum^ 
not only ot one^ but of wwr^ Integers taken together 
(viz. of as many as the Numerator y&^wjj' into/^iw 
^j-iw/ Parts fviz. fo many as the Denominator re^ 
auiresj one of which Parts the Fraction Jbews^ muft 
he taken: For, 

It's all one whether we fay, the Fraction f fignijies 
Two S^ifr/rrfj of One Integer^ m One fhird orTwa 

If we % i/tgHi/its Two S^/rif of One JtKeg^, we 
rim %I)o& an Intbobb. to be tUvided into 3 equal 
Parts, z of wbitb Parts, the Nvmekatok j^^ muft 
he taken: But, 

^ ]?• ^^ 7 /%««!fSw One rtirdoi Two /»fcgm, we 
tbe» fnppott, ttot «ae Intsoee, but two Intboek.* 
CfiwvH oy the Numbkatok) to be divided into tbret 
equal Parts (Jbevm by the Denomxnatoe) and that 
\0» cS tbofe Parts muft be i^ubn j by eitber Mttbod the 
y^NWtf dung b ijnMtri^: For. 



Th 
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'Xis manifeft, that A ^ is either \ of the 



A a B C 

I ^ I I I ■ \ I 

Inteoek AB, or -j of the 2 Integers AB and BC. 

Now This Explanation of Fractions, is equally 
agreeable to both Proper and Improper ones : 

For thus, 1, 4, 1, &c. Signify no more than Thirds 
of the Numbers 2, 3, and 4, &r. i. ^. They are no more 
than fo many Quotients of the Numbers Zj 3, and 4, 
&c. , divided by tbe Number $. 

Thus the Proper FraHion f, fignifies the Quotient 
of z dh)ided by 3. 

Thus again, the Improper Fraffion -f, Unifies the 
Quotient of 3 divided hy 3, i.e. an Integer, or i. 

And thus, laftly, the Improper Ration 4, fignifies 
the Quotient of 4 divided by 3, i. tf. m^ Integer, 
dxid one ^bird. 

A Simple or Single Rraifiony is fucbsL one as is ex- 
prels'd by one Numerator^ and one Denominator ; fb f , 
I, -f, 7, f , C^tr. are each Single f)raflions : But, 

A Compound Bradion is a Part of a Part, or 
Parts ; or a Fra^ion of a Fraction, or Fractions i 
and is exprelFd and diftinguilh'd by two or more Singlr 
FraSfionSj conneEied ufiialty by the JVord Of j fb 4 of 
I, and 4- of f of I, and the Jik^ are Compound IPra^ 
Hions. _ ' 

A Mix^D Number is /o callM, when a Fraction Is 
anne9Qd to an Integer, or Whole Number^ ib i q^, 
7 -f , 22 ly &c. are Mrx*D Numbers. 

Ff 2 AXIOM 
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AXIO K 

m 

jAf FiLACTxaK w&tf/0#wf, kin Prc^oitioR to Unitt^ 
or One, as the Numerator of the Fra€Hm is to its 
Denominator: Thus, for Inftance, I fiy, a : a : : 
•| : I ; for I is equal to \ C^s was faid before) ; and it 
is manifeft^ that 2:3 : : (a ^hir&s^ or) f : (3 jT^ir, 
or) -f : Therefore we iay, 

U NIVBK S ALLTj 

By a FraSikm (eidiier Prober, or lMpROpeR> /# 

i7;2//^i^ of a Homogeneal^ or if/A# Quantity, is denoMd^ 4ri 
has the fame Ratio to one Whole, 'or proposed ^uan* 
tity^ ^ has eke Nvmeratob;^ ^ ibe PnnHidBj to its 
Demminator : And hence, indeed, it ftllMtrs 9 

ift. That the Same FfoSiiimy as to Vxlite, nay be 
denoted or exords'4 fever ai Wiep j nay by in^ieite eetes : 
And hence alio it fellows 3 

, 2dly. That A1.1 fbofe BratHom wfaofc Navm^A^TORS 
have the fame Ratio to their refpeStive DBNamHA^ 
TORS, are equal to^ or of the fame Valve with each 
Qtbfr^ thu^ 

For Essampie'B Sake. 

h i^ h 4^ rS^f €^- becaufe ia each^ tfaore is the 
fameKAjfto dt the 'Numerator to tlie DtMiMziriiTOit 
f*!^. that oil to zy: 

w 

And this no% I w^otd hate vndetftooi^ tM emif <if 
Numbers, hut alfo of All Quantities bemogeim^ « 
//ib to M^ib other ^ thu^ 

AAA. 

' ^^PP^^ X^A> lA* B ^^^8 P»^ ihc.de9hk 

Whether 
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Bodies^ M^HlbtSy fimes^ Stc. which are lignHy'd t^ the 
htttets KiSAli: 

^- ,- a Pound two Feet , . ^ 

Thus aMo - — s — r» ^ ' ri ^ ) denote the Same 

ftiw Pounds four Feet , ^ 

Praditfn as to Valw (^t;te. ^« /iT^yJ^ becairfe in f^r^b 

there is the fame Ratio of the Numerator to the 

Denominator C^z^ that of i to d) : Jhus again^ 

* '* 'A + A 'B ^ two Pounds ' 
f^piify the fame tbingf n^iZ. that which, has the ySr;;;^ 
Katw to m€pr^s*aj^antityl>j fwbitb isacQ^UDK^f 
2XkInteger) u i ha»to a, or as^^^ to'4y or as Atohr¥A^ 
or at A to B^ or as a Peund to two P^nds i All ^iek. 
RATIOS, are the fame^ or Equals : Now^ 

From hence is manifeft, either the Identity^ or wonder- 
ful Affinity of Ratios and ]^RACirK>Ns : For^ 

. Skice 'tis ail one whetho* we fay^ the FlLAttTiaSr | 
QkrEecampleJ i^\^ three feurtts of an Intboeri^ or 
Ji(^e» ^aE^ a P^ft of Ml ImteoeiL) «^ has the jnuie 
RAtio to^tha iNTB^BiBiy a4 3 haft t^ 4 1 I iatfi ^tis SMf* 
nifeft^ th^ Fa^AOTip^ (whether Fro^p^.^ iMPifopsa^ 
or Irrational) are nothing elfe hut the Denohm^^a* 
TORS of Ratios : 

But thus much concerning the Nature of Fra- 
CTiONS) concerning their like Estimation as to Value, 
and concerning their Affinity with Ratios* 

Before I proceed to the Arithmetical Operations to 
be us^d in Broken Numbers -^ I mean. Addition, 
SimxKACTZON, Multiplication, Division, &c. ; 

lihaU 
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I ihall jnethodipallyj&e^ how F&actiQns fnuft be 
neceflarilv prepared and fitted iqc fucb Operatimsj which 
is done oy what is commonly call'd Reduction.: In 
order thereto, *tis here very neceflary that we firft 
know. 

How to find tbe ^eateft Common Measu&e of any 
two Given Numbers. 

Now this is done by the following 

K U L E. 

Divide the Greater Number by the Lesser, and 
the Divisor, by the Remainder after this Divifion, 
if there be any s and fo on continually, until there be 
no Remainder-^ then the laft Divisor (that divides 
without a Remainder J is the greateft G>mmon Measure, 
or Divisor of the two given Numbers : 

As is Ihewn by £uglid, Lib. 7. Prop. 2. 

But if the Remainder at lafi be i. Vis an Ail- 
ment, that the pr^s^d Numbers zk already the leafi in 
that Ratio- for dividing Both by i, does not lejfen 
them : And fitcb Nuinbers are ^a$ Euclid tails Num^ 
bers Prime, the o»^ to the other. ButLib Drf. la. 
l4b.>j. 



' ^ ,t tv . 
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AMPLE I. 



Find the greatefi Cmmm A&a/ure of the two Nun^ 
hers 12 and 34; wbicb^ by the forgoing Ruxe, is 
thiu done. 



xa)34(a 
24 



10)12(1 
10 



The greateft Comman Mfafure » OioCjr 

10 



Thus, the greateft Qmmm I/kafute of the Number 
12 and 34, is 2: For, 

12 is ccHitain'd /tf;iV^ in 34, and 10 remains : Again, 

i»>is contam'd Mir^ in 12, and 2 remains: Laftly, 

2 is contain'd exaAly 5 times in 10 : 



Therefi>re this laft Divisor 2, is ^e greateft Common 
ISe^ure 6[^ proposed Numbers iz mi i^i 



• » 



' ( 



BX- 



p 



»»4 qf Af^lX1^^M'n^ ,CI^.XV^ 



FM the ^^1^/^ OflMiMi iMiN^ o£«he <M JAofiltfr J 
t3 404 34. 

The OFEB.ATION. 

13)34(2 
26 



8)13(1 
8 



i«iii«»>^ 



5)8(1 
5 

3K1 

■ * 

2)3(1 

The gmtt^CmmfimMafiief s» i)«(4. 

o 

• . . . » • 

Here i u d^mutf^ Ommm J fa^S i ^ aPthepnfn^d 
Numbers 13 and 34 (and thence tbe/e Numbers are 
already, inter fe primiy the kaft in the yki»# Ratio), 
as is msuii&ft from the Operation. 

Having thus open'd the Way, by (hewing how to 
find thegreateft CmmoH Meajure many two given Num^ 
bersj I £aU proceed direftly to the 



Reduction 



I 

L 
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Reduction of FRACTIONS, 

p S.0 P. I. 

TO Reduce a FraSim to the Least T^im Pn$l>h, 
tttainittg the fame Ratio. 

• * > . 

4 

Divide the Nui^rator and Denomihator fivi^ 
raJfjt, by tlKir tttatefi Common jMsafare^ Sind tixc two 
Quotients yifm finrm sl FjRACtxotf^ ap4 uv i/i ^^f^ 



T 



ERMS. 



The 9rAf/i( of this ^ule^ is evident from the Oroflary 
O^thc isth Prop, of the 7th Mock of £,vcup j or^^ k^ 
deed, from what has. been* M^iii t^eKure.iaid of 
FRACTIONS ^nd RATjoi^ . i , • 

I E X A MP L E t 

; it^eiW^^ |44>J? the ft?^j? ^w poilU>ie.^ ' • " • 

Secfc firft, tht ^aiejl^ Common iHeafure of the Nvme* 
feATOit 5jrjfi . artd iJenominator 629^ after the Maiiner 
before taught^ and youH findit to be ^7.^' with ^ich 

tt/ar* JU tfat RviE difeas^ thuv ' . , 

« 

J i)55^i^ S = »w ,^«. 3 7 ji629(i 7 =s= die o/i&*r ^j 
37 37 

185 259 

185 259 

o 
G g Thu4 
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Thus rf is the Fraction requirdj that \s equivalent 
to the given Fraction fff, and exprefs'd in the leafi 
Serms pofliblc. 



EXAMPLE It 



Redffce^^iy to the leaft Semts. 



I 



Now here (in finding the greateft Common MafureJ 
the Remainder at laft will be found to be i ; confe- 
quently the given FraHion (by what hath been before 
obfcrv'd) is in its leaft Sterms already. 

Bu^ the Uarner may obferve, that, for the moft 
^art, fome Common Meafure or' other (if not the greateft) 
aay be defcry'd at firft Sight, by wbicb the given 
'fyaSiion may be reduced to lower Terms i and again 
thofe tower Terms may, perhaps, be ftill abbreviated by 
dividing yy the fafne^ or fome other apparent Common 
Meafure 5 and fb tm^ till the ff/w» Fraction be r^rftfr*J 
to 1/5 Lowest Terms^ wbichj I lay, may be moft times 
iboner done, than by firft fecking the greatejt Common 
Meafure for that Puipofe, 

As to the Oaoice of tUfe Ckmrnon Measore^ it is 
indeed, ibmewhat umertaiu and accidetttal; for every 
one is at Li^rty to ufe fitcb Measures, or Dxvzsors, 
as firft pTcfent themfelves unto Iiis Mind, a Ration be* 
ln]g often capable of being reduced to the le^Ji ^erms. by 
aiffefem Diviso&s j wfor^, as vrell as the Manntr of 
performing thefe ^brevlatioHs^ may be feea by the 
lubfequent Operations. 



SX' 
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Keduce HI, to its leaji ^erms poffiblc. 
IVbicb may be tKus ntbhrruiatedy 



• • 



a) a) a) 7) 
2)336 I 168 I 84 I 4a I 21 I 3 The leaft S*erms 

560 I aSo I 140 I 70 I 3jf I 5 V requirU 
Or thus, 

4) 7) : • • • • i-i c' •- ■ •■ - 

4)336 1 84la,M A5befbre. 
560 I 140 I 35 I 5 

Or thus, 

8) 7) 
4)336 I »6» t 21 \ 3 j^/i^orc. ' ~ 
560 j aSo I 3i ' 5 

P R O^?. 11.. 



— - — • - 



To Keduce a Compound FraSiion^ to a Simple, or 
Single FraRtM. 

, ncrxB.. . ' . 

Multiply all the Numeratohs Cominuatly^ for the 
Numerator of the Sii^ole Braffiom and multiply 
alfo^ j///i&^ Denominators cminualfyp for fi&^ Deno- 
minator thereof. 






4 « * * ^ 
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nXAMJfLE I 

Reduce the Compoukd ^r^ww-lof-j, tg a Single 
PraSlion, 

Thus, the Numerators txtBt^ aiiid l4ie J)#ir(NVfy^Mf^ 
2x3=6, whence ^ is the Single BraHipn requirM^ 
equivalent to the proposed Cgm^ukd ^^^ ^ *f j. 



« • • 



Keduce -| of -5^, ta a Single FroEHon. - 

Thus 2X^ = 6, and j x 4 = 12^' 

Wherefore 74 is the' Single. rp<j^*(?|r r^vght i)jr tkc 
B.ULR, which being abbreviated (by Prop. I J becomes 
!> ; and thus the Compound FrailioHy 4 qf f|, i^ .:^ the- 
Single FraSien \. 

The Truth oit^is RtqLS may t^e ^m.^¥^j^^^|^ 

• . . . , 

Let the l/w A B reprelent i Integer of any Beno^ 
minatien wbatfcever. 

A e C J D S B 

> « ^ • rr-i ' 1 t tf 

Suppofe tbh Integer C^o malce it applicable to ttie 
ift Example} be divided i(ito Three equal Farts, as 
AC, CD, DB J then Ea6h of tbofe Parts> is | of 
tlK\V4io^.j! A^: ^gain» 

Sqppbft t^cH of /*g/& TtiiiLD Parts, AC; Cp, 
DB, 0e biffiChi in the P<?/;:rrj, ^5 /, jf 4 'tis, very plain, 
that the Integer AB, will then he 'divided\ma Six 
equal Parts, viz. Ae, ^C, C/, //), Dg^ gB ; fo that 
£^<;fi of tbefe Parts QA^ ^r Inftance) is then | of 

the 
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the W«OLR AB: Now, whereas AC k oc-^^oftHe 
I)«TEosR AB, by OMjirtUiieif i and whereas A r is =ss 
A of AC, /. ^. » 4- of 4 of the Ihteoer AB j it evi- 
dently appears, that 4- off of the Integih AB, and | 
of tile Inteqef. AB, are of equal Value. 

The like might bt fbrum^ if die Fraction was more 
CaMpouNDEi>^ as in 



EXAMPLE III. 

Reduce the Compound RaSiion -^ off of ^, to art 
equivalent Simple Frail ion. 

Thus, 1 KiK 5, produces 6 for the Numerator of 
the Simple RaSien ; and 2x3x4, produoes 24 for 
the Denominator rA^rw/* Thus, -^, or (by Abbref^ 

nuationj -^ is the Simple TrM&im £>aght : For, 

If this Integer AB he divided Into 4 r^sw/ Parts, 
fviz: AC, CD, DB, EB, it i$ filf^ident^ 



CD E 

■ I > ' ' ■ I 




— ^ — ^ __ J — ^ __ _ — _ . _ _ _ _ 

alio X ^^ ^"^ f^^^ Integer A B^ by Qonftmdim ^ 
whence 'tis very plain, that the Compound Fraction 
q^' of -J of -|> anci the SikpLfc J^aHion ( f > are Frj- 
WonfliqyVfKXjt.H'TXotdebabir. 



And here it may be properly enough pbferv^d, that 
tkho^ (hi the DEriKmoN 09 a CoMk*ouNi> Pra/SieH^ 
wc hive fiikJ, that PRACTii>Ni of JPkActwiis are'ufui- 
hWydetiofed by tlie /Tofrf Of^^thw,' f of^li and -j- of 
f, 1^. yrt they may be every Whit em ^ijkiteud thu#, 

2 ^T 



^5<> 
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i X 4 3 ^^ "J ^ i>^^- ^ ^ Fraction of a F&actiok^ 
13^ nothing elfe but a Fkaction compounded of /wo Fm- 
^/(Wfx multiply d together^ as Ihall be Jbewn under the 
Rule of Multiplication, in its proper Place. 



PROP. III. 

To R^rf«f^ Fractions of rf/j(f^w/ Denominatons, 
to other equivalent Fractions, having the /iiw, or a 
common Denominator. 

KU L E. 

Multiply each Numerator into all the Denomi- 
nators continually^ except its own Denominator, for 
new Numerators ; and multiply all the Denomina«- 
TORS continually into one )mother^ for a common Denomi* 
nator to tbefe new Numerators. 

The Truth o£tbis Rule, is evident from the Scho- 
lium of Prop. i8. of the 7th Book of Euclid: Or it 
may be deduced from the 1 7th Prop, of the fame Book 
of £ucLiD s which I fhall make plain immediately. 



EXAMPLE L 

Reduce-^ and •}, to otber equivalent Fractions, that 
fhall have the fame^ or a common Denominator. 

To do this then W the Rule,. I muft nfultiplytkp 
Numerator ( i ) 01 the former Fraction, into ihp 
Denominator (4) of the latter^ tor one oftheneu^ 
Numerators ; I muft alio multiply the Numerator 
C i). of the latter Fraction, by the Denominator 
^5.) of th* forpi^yfor jhc otber new Numerator $ 
^vhere):^y the^^y^^ Numeratoiis will be found to be 4 
and 3 i.ond^Jailly, Inmft muitiplythe Denominators 

<3 
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(3 and 4) together for a connnon Denominatob. to 
thefe new Numerators, which is i^ ; for 3 x 4 = 12: 
And thus do I gain two new Fractions, "viz. i\ and 
•y^j wbicb have one common Denominator, 'viz. 12 ; 
and wbicb^ I fay, are of equal Value with the twe 
given Ones, -j and j. 

For, by /i multiplying the Numerator (i) of the 
former Fraction, by the Denominator (4) of the 
latter J Sind hv ifo multiplying the Denominators Ci 
and 4 ) together, for a common Denominator, I do, 
in Reality, multiply federally the two Terms fwz the 
Nu>ierator I, and Denominator 3) of the former 
Fraction, by one and xh^fame Number (4) : 

But the Numbers produced by fucb MuUipUcation^ 
(viz^ 4 and xO are in the fame Proportion, tbat 
the Numbers multipl/d (viz. i and 3 ) are, by the 
17th Prop, of the ^th Book of Euclid, i.e. 1:3:: 
4 : 12: Therefore the new Fraction ,y, is = the 
ginjen Fraction -y. Again, 

In the like Manner^ by the Operation above^ ac- 
cording to the foregoing Rule, I do, in Reality, mul^ 
tiplyfenjerally^ the /w^ Terms (i and 4) of the latter 
Fraction, by one and the fame Number (3); and 
therefore, as before, the Numbers produced thereby 
C 3 and 12 ) are in tbe fame Proportion tbat the 
Numbers multiply d ( i and 4) are (by Euclid 17. 7^ 
i. ^. 1 : 4 : : 3 : 12 ^ and therefore the new Fraction 
xf, is = the given Fraction j. 

Thus have I clearly Prov'd, that by purfuing the 

foregoing Rule, may he gained new Fractions, wbicb 

Oxm have one common Denominator, and be of equal 

Value with the Fractions propos'dy having differem 

Denominators. 



And 
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And now, v^bat Number of Fractxon^ fienjer occur 
to be reduced to a common Denomikator, the very 
fame Method mttft be u^d. 

EXAMPLE II. 

Let the FfiACTiom f, f, anil I, be to be reduced 
to (>fivr tqurvatent Fiiactiok$> wWrZ^ fhall have a 
common Denominator. 

Now theft Fractions -f^ -f^ and I, will, bv the 
RtfLE, be reduc'd to tbefe equivalent Ones, y|, ff, 
and -jl^ ; f(» i X 3 X 5, are =K i jr, for a)fr/f new Nume- 
rator ; and 2 X 3 X 5^ are = 30, for a common Deno- 
urtNATOR ; and thus thtfirft given Fraction j-, is = 
j^ : Again, 2x2x5, is =^ 20, and 3x2x5, are, as 
before, == 36 ; and thus the fecond given Fraction 
fj is = T§: Laftly, 2x2x3, are = to r2, and ^x 



2 X 3, are «s 30, as before ; and thus 7, are =t: 4| j 
and, therefore, *|^, -f^, and •^, are Fractions of the 
fame Val.ue with the given Ones, -f, j, and j j and 
which have one common Denominator. 

But now, 

If fuch a common l^ENOMiNATdic o?er$ itfetf to u», ' 
^s 13 lefs than tbat gain'd by the continual Multiplication' 
o£ die given D£ nominators, we may fometiities maloB 
ufeofk with Ad\'antage, with this Conflderation, thar 
the fame Ratio as tbat common D'ESOMtS'/^i: ok has to - 
the Denominator of the|;/«i;^« Fraction, the very 
famemvSt the afum'd Kvu^katOk have to Ae given 
NPtJMERATOR, A?/? the Valine of the j^/W)* Fxalcti0n 
be alter'd, Thxxs irt 



£A; 
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EXAMPLE III. 

Suppoie the F&actioks t«> and 3-, arc to be reduced 
to iSti^fame Denominator. 

If now, inftead of 3, the Denominator of the lat^ 
ter Fraction, I fiibftitute 12, wbicb is quadruple of, 
or 4 times 3 ; then Care rouft be taken, in the Room of 
J, the Numerator of the fame Fraction, to put 4, 
its ^adruplej that Tr? and j, may retain the fame 
Ratio of Terms to each other. 



P KO P. IV. 

■ 

To reduce an Improper FraCiion to a Whole, or 
to a Mix'd Number. 

KU L E. 

Divide the Numerator by tbe Denominator, and 
tbe Quotient is tbe Whole or Mir^d Number fougbt^ 
viz. a, Whole Number (if there be mPjemainderJ 
equivalent to the Improper FraSfion given ^ But, 

If there be a Remainder (after fuch DivifionJ it mufl: 
be made the Numerator of the fpivifcr, or) given 
Denominator, and annexed to the Integral Part of 
the Quotient ^ and thus the given Improper FraSlion 
will be reduced to an equivalent Mix^d Number. 

t r 

The Rationale of tbis Rule may, I think, be 
manifeftly enough deduced from wbat has been aiready^* 
iaid in the Explanation of Fractions, particularly un- 
der that of an Improper Fraflion. 



H h ^ For, 
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For, fince (su has been faid) a Fraction (whether 
Fropeb. or Impropek) is uothf^ but the Index of an 
mperfe£l Division ; 

That DivihoN, adually perforn^d, dots tl^at very 
Thing the Fkaction fhtvr^Jhould be done; 



E Xy4 MP L E I 

Reduce the Imb»ope» Fronton fl, to an equhiatein 
w HOLE or Mix D Number. 

The.OPBKATioN aaording to the Rvie. 

0*4(4 



Thto, the IMMOPEE Fraiiion -M, is =s the Whole 
Number 4, becaufc 24 ^vided by 6, quotes 4. 



J? Jf^ iff? £ £ n. 

Reduce the Imwopee Fr4(J?w» *4, ^o ^ Vbo^e ot a 
Mix- D Number. 

21 



9 

And thu4 the Impeobek FkaSion •Mv i* s the 
Mix d. mmber 3 j, becauj^ ^4, dividad by 7, ««>/(rx^ 
3 7. 



PHOPrf 
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> A o p. V. 

To ftimt any V!ufnhtr^ whether an Ii^rTfiaiBS, or a 
Mix'o Numhetj to an Improper BraSiion. 

fbii PtdPOSXTioi? being the Reverfe of the Laft^ 
nrtift neccffaray be fifv*d by a Rxtlb AivedBy contrary 
t6 the Rule whereby That is /o/'u^rf ; 'Tis aone^ there- 
fore by this 

RULE. 

Multiply the Integer into the pven tr dff^i 
Denominator fyahen the Number te he reduced is a 
Whole Number j and then the Product itfelf is'ihe 
Numerator of the Improper FraSlim : But^ fwhem 
the Number to be reduced is a Mix'd onej multiply the 
Integral Part (of fuch Mix^d Number} by the 
Denominator of the Fractional Party and to the 
Product, add the Numerator of the [aid Fracti- 
onal Part^ and then the Sum is the Numerator^ 
whicb^ with the fame Denominator, forms the Impro- 
per Fraction required. 



5fhis RuLfi (being plainly the Keverfe of the Last) 
needs no Demonstration : That is, — 

Since an Improper FraffHon is reduced to a Whole, 
Or a Mix^D Number^ by Division, 'tis very evident, 
that, on the contrary^ a Whole, or a Mix'd Number^ 
muft be redui^d to an Improper FraSfion by Multi* 
plication. 

This Propojitiony therefore, and the Last, mutually 
Prove one another. 



H h 2 EX- 
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EXAMPLE I. 

. Bjeduc$ the Whole Number 4, toan Imp&ofer 
FraSiiony whofe Denominator (hall be 6. 

Here (the Integer) 4X (the ^j^»'i Denomina- 
tor) 6, makesi24, = the Numerator of the I m pros- 
per Fraiiion required. 

Thus the Integer 4 is reduced to the Improper 
Fraltion -24, by Multiplication, as liitfame Impro- 
per Fraafion ^^ was before reduced to the Whole 
Number 4 by 1>ivjsiok. 

« 

E X A M.P L E II. 

Reduce the Mi \T>Numher 3 ^9 ^^^n Imerop^er 
FraHioH. 

Here the Inxegral^ Part-i x the Denominator. 7^ 
produces 21 j and fWj Product 21 + the Numerator. 
3^ makes 243 wbicb, according to the Rule, is the 
Numerator of the Improper FraSfim required, whofe 
Denominator, is-, the gi'ven Denominator 7 ; aod, 
thus -^, is the Improper FraClion required, equivalent 
to the given Mir'd Number 3 •^. 

Thus agam, it may be obferv'd, that as the. Impro- 
per FraSlion -f , was (under the 4th Prop.) reducd to 
(be Mix'j> Number 3 -^ by Division, fo bere^ by a 
contrary Operation fviz. Multiplication) is the 
Mix'd Number 3 f, turn'd back again into the Impro- 
per FraCiicn ^. 

Moreover, the Learner may take Notice, that. 

When 
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When the Number to be teduc^i to an Improper. 
Frallion^ is a Whole, and not a Mix'd, Number^ he 
has nothing more to do, than to place xhcffwn Whole 
Number as a Numerator, and i underneath it as a 
Denominator, provided there be no particular Deno- 
minator affignd. 

Thus, the Whole Numbers^ i, 2, 4, 49, Sc are 
tom'd into equivalent Improper FraSiions^ hy placing 
I under fiS^^m refpedkively, as a Denominator ; for 



4 is =5=i I5 T = 2> -f =* 4> I = 495 €?^- *s is fufficiently 
manifeft from . ivbat has been before faidy of the 

Nature oi Fraliions. 



PROP. VT. 

To- reduce a Fraction to another Equivalent 
Fra5liony that ihall have any affign^d Denominator; 

In the firft Place, 'tis plain, that here's only a Nume- 
KAJTOR wanting, to compleat the Fraction requi/dy 
the Denominator being always Assigk'j). 

If Jucb a Numerator then be found, as has the 
fame Ratio to the affignd Denominator, as the Nu- 
merator of the-^/wwf^RACtibN, has to its Denomi- 
nator, the thing is done : And the Reason is manifeft^ 
n)iz. becaufe whilft the y^i^ Ratio is preierv'd between 
the Numerator, and the Dbvomxnator, the fank 
Value of the Fraction remains. 

Where£>re, it will always hold, 

jIs the Denominator of the^/w« Fraction, 

To its Numerator j 

« 

So 
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So is the affign^d Dskomikatoa^ 

To its NUK8I.AT01L : 

From wbsi$C0 is plainfy deduced tbe^feUtmifig cmmw 

KU L R 

Multiph tb$ N0MEB.ATOR ofPhigiviH P&AerxOM, hy 
ihi affigwd Denominator, ani divide the FnoDtrcr 
hy the Denomtnator of the given Fraction} and 
the Quotient ^^// l^e the Numerator cf the ajjfff^d 
Denominator. 



BXAMPt^B I. 



Sbeduce the Fraction -f-, to amtber of the fame 
Value^ which may have the ^j^^'ei^ Denominator 



I2« 



Thu& bv the Rule, i x 12 ss 12, and 12 -^ 2 i^ 
= 6 5 to that tI '^ the Fraction found =« Ac given 
Fraction f . 



EXAMPLE tL 

Reduce tif 9 to anaber EquivALENT FraSien^ whcfi 
Denominator (hall be j. 



By the preceding common Rule, the Oferatxoh 
«4 



i26)8j;2C< as the NtfME&ATO& fought 

ThM 
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Thus f is the Fraction found to be ^^hot^/^w^ to. 
tiM given Fraction tI^. 

And now^ from this Proposition, may be dearif 
drawo^ fevend u&fid 

COROLLARIES. 

I. Fnmi bence may be gain'd a Mstbod o£ finding the 
Value of a Fraction, ot proposed Parts of 4»> Inte- 
ger, in other Parts more known and familiar to us : 

For Example^ 

Suppofe -I of an EngUjh Shilling be proposed, and 
I would know the YAhVKof that Fraction in Pence, 
or i2th Parts of a Shilling i 

I reduce the proposed Fraction -|, to another as ic^ 
wbofe Denominator Ihall be 12 (the Number ofParts^ . 
call d Pence, the Bngtijh Shilling is divided into): 

And thus, becauie the Denominator 3, of the 
Fraction propos^d^ is to its Numerator 2, as the 
new Denominator 12, is to 8 : I find that 4 C^^ ^^^ 
i'birdsj of an Englijb Shilling, is ot the fame 
Value with-rl C^i^t twelfths J i.e. w.ith eight Pence. 
Whence, 

To find the Value of a Fraffion in Ibme known Parts 
of the Integer, wc get this general 

K U L R 

Multiply tbi Numerator of fbs given Fraction, 
by the hmon Poftrcf ibe ;/^rfe{/J?r/or Denomination, 
and divide that Product by the DENOMif^ATOR, and 

the 



f 
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the Quotient^ w/7/ be., the Value of the proposed 
¥ Bi A cr 10s ^.mHfizi Hferior Denomination. 

• 
But now we muft underftand, thsLt z , given Fjelac- 
TtON Wr thus be always reduced to a given Denomi- 
nator, but fbmetimes for the fought Nvmekatosl^ 
will come forth, either a f b. actios^ or slM^d Num-- 
her ; and in fiich Cafe^ the 'gtveirFraStidn can^t be de- 
fign'd by a. Simple Fra(iiony that fhall have a gin>en 
Denominator j but there will be need of a Compound 
FruSiion. • - ■ ■ - — * * ^ • - ' ' - - - • 



Thus, fuppofe I would reduce the Fraction -f, to 
twelfth Parts (i. e, to a Fraction = itywbofe Deno- 
minator may be 12): No\(r, , . 



Becaufe 'tis s :■ « ' : : 12 r'^'^i 4 4, the FkAC- 
rxvw yc/«^«/i^ wuum uc — ^, $. e, fotir Jwelftbsy together 



of ail EngUfh Shilling^ will be in Value 4 j 'of -fi;ig- 
lifh Pt:N'cE, arid | of another Fenny : 

• • • • 

But then, by the fanid general Rule, the Value. of 
this Fraction, ^^ of a Penny, may be found in the . 
»^x? inferior Denomination, wz.'Farthingsj thus. 

If I multiply the Numerator 4, by 4 (being the - 
Number ofTAKTHiKGS^ or Parts, the £»g/(/i& Penny 
is divided into) and divide the -Product i6,- by the 
Denominator 5, the Quotient 3 -f, will be the 
Value of the Fraction(| of a Penny) in Far- 
things, i.e. 3 Farthings, and 7 of tf;«ofi?^ Farthing: 
thus, having defcended to the leaft Known Parts^ I 
find the Value of the proposed FraSiion fviz. -f of a 
Shilling) to be 4 Pence 3 Fartui^sj and 7 of a 
Farthing more. *' . 



And 



I >• i- 
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• • • 



And in like manner^ the Value o£ any other FaAj> 
TION of Money, Weight, Measure, Time, £?(:. 
may be feund io^ the GS»7«cbir a^d Knowk Parts of ths 
Integer. 

2. From fWj Proposition, we plainly porccijifer iJ»w 
to convert Vulgar Fra£iions into Decimals^. Sexa- 
gesimals, iSc. and the contrary ; fince 'tis, 

. As the DEKonfiNATOR of the Vul^aji RaiHw^ 

Ta/^J Numerator ; 

So is (lo, or 100, oc I #00, 6^./ the affigffd Dsnot 
mxnatosl of the DficiM^ EraSUoUy 

To ;fj Numerator /Jw^i&/ : 

And f(y is $0 the affign^d Denominator of th0 
Sexagesimal, 

To its Numerator y5«ji&^ ^ and xht contrary. 

3. Hence al& we learn, iirow to reduce a Vulgar 
FraSlion into another Equivalent FtaSUm that fliall 
have Mjr affi^d Numerator : . For 'tis, by the /iH 
«i;^r/^ Ratio, • 

As the NuMERATQib of the^<vr» Fira^iM^ 

To i^J SfiKQMlAATOlL $ 



• ^ • . 



,S0 15 the ajjignd Numerator, 

To its DfiVcmiNATOiL tequird. 

Thus, fer Inftance, the BraSHm r^i, iedudd to an^ 
iher FraClion of the fame Value with iV, and wbofe 

I i Nume- 
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NuMBiLATOiL you would have to be 2, will become 
f : For, 

84 : 126 :: a : 0^=5 3, The Dbnomikator fiugbt. 

z 

o 

And now, having explained what feem'd necejfary to 
the true Undemtandxng the Natuble of Fractions, 
or Broken Numbers^ and their ^various Reductions, 
I (hall proceed to the Explanation of the Arithmetical 
Operations to be us^d in Fractions, which are, 
indeed, the fame as are us^d in Whole Numbers^ or 
Integers : I mean Addition, Subtraction, Mul- 
tiplication, and Division. 



Addition and Subtraction ofYvLCAK 

FRACTIONS. 

IF the BraBiom to be addedj xx fubtraHed frtm^ each 
other, arc of the fame Name (u e. if they have 
idxtfame Denominator) there is no Difficulty in thefe 
Operations $ For, 

By fiibftituting fi)r the^/wff Numerators, the Sum 
or Difference of thofe Numerators, retaining the 
eommon Denominator they Jirft had, you have the 
Sum or Difference of the Vkactiov^ proposed ^ thus. 

If the RaSHms f and ^, are to be added together^ 
the Sum will be ^ ^ for 2 and 3 make 5, be die things 
that are numbered what they wiU ( fuppole ) whether 
Inteoei^s or Parts* 

For 



i 



t 
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For the fame Reaibn, as z and j Mh^ are jr Men ; 
or z and 3 Months^ 5 Mmths j or a and 3 Integers^ $ 
Integers : 

For the very fame Reafbn, z and 3 P^r^ j, are jf 
Parts ; 2 and 3 Halfs^ arc 5 ifo^ ^ 2 and j Sixths^ 

S Sixths, i.e. i + i^i^^\ 

Thu3, again. 

If from -^ be taken |, there remain | : For, 'tis «»/- 
wrfally True, that 5 — 3j »« = a, be the ^'Wiigj 
number^. Integers, or Parts : For, 

As S-- i -Mifif, are 2 iHifn ; and 5 — 3 Months^ are 
2 Months 5 or 5 — 3 Integer Sj are 2 Integers ; fo s*^S 

Sixths^ are 2 •fijr/i&j, 1. ^. |- — | = | =5 ~^. 



But now, 

Thefante Method mufl be taken, where more FraStions 
than two J are to be continually added to^ or fuhtra£ied 
from one another^ thus, 

7 + I — 7 = T> becaufe 2 + 3— 4,are=:ij 
and the fame in others. 

But, if the FraStions to be added to^ or fubtraHtd 
from one another, are not of the fame Denomination, 
then there muft be a Preparation made, i. e. they muft 
be reduced to the fame Name, befove Addition and Jiv^^- 
tra6lion can be ii?^^ s ^nd, when ^i!r^ ^re reduced to 
the yki»e Name. Denomination, or Denominator, 
they are manag d as befi)re ; tbus, 

I i 2 Suppo& 
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Suppofe the Fradhns \ AfA ^^ a* to be added toge^ 
tber^' or that the latter be to be takmfrom ths former ^ 

Inftead of ~, Ifubftitute its Eq^ijal j (for there's 
Ac fame VLati6 of t to' 2, as of 2 to 4, tharefb^ the 
Fraffions -f and ^5 are of the fam Value with m^A 
otber^ as was (hewn in the Explanation o£ Fra^ionsJ 
and thus, -j + j are = f + f , /. ^. | : And, 4r — ^ is 
= 1 — 1, /.^. i: Thus, again, ^ + ^. = ^4-7^ = 

1 2 • '^"*^3 STl2 1212' 

After Ae yj?;«^ manner, if to the Nuinher 3, or f 
{which are alike^ orof the /J^w^ Value; for, the Dm- 
j7(?» by I, alters mt the Qoantiiy of the y'i^/f/g diwdedj 
I lay, If to the Number 3, or y, be to be added the 
FraSihn j- ; f 2r/5 may be done by placing them thu^ not 
changing the 2irwi, 3 + T) ^ thus, 3 f j But now, 
C as ibmetimes it proves neceflary ) the Sum may be 
given in an Improper Fraction ; as thus, in the fore- 
going Example^ 3 + t> ^- ^- "f + f j becomes = -i-f + 
7, i. ^. == -^ ; by fubftituting in the Room of 3, or ~ 
(3 Integers J -^ -^ fifteen Fifths being of the fame 
Value with three Integers ; for, fincc five Fifths 
conftitute one Integer, fifteen Fifths, i. e. 3 times 
jf'Ud? Fifths, will conftitute 3 htegers. Again, 

If from 3 you would take f, in the Room of 3, fub- 
ftitute either -4^, or z f , or 2 + 4 i and Subftraiiion 
being made, 3 — -f, will be = ^ — f> ^- ^- = -^ : 
Or, 3 '— 7, will be s= 2 + -f — -f =s a -+• -f ; (for ^ 
— f =5=4, 6i?yj?r^ whic^h Fra^ioHj if we place the Inte- 
ger 2, we Hull have 2 + 7, or 2 40 

/• 
Thus, the% from what has been iaid, w^ may foirly 

and naturally coU^ a general Rule for adcUtig and fub^ 

traSting of Fractions ^ n»bicb^ in ihort, is ^i'ij 

KU L E. 
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RULE. 

If the Fractions tc be ^dded to^ €r fuhtraSied from 
each other ^ arefingld^ and ba*ve the SamEj or a Commoh 
Denominator^ add or fubtraSi the Numerators to^ 
or from each otber^ and thchr Sum tv Difference 
placed as a Numerator to fucb comtmn Denomina- 
tor, will be the Sum, or fi?^ Difference pf the Fra^ 
Clions proposed ; hnt if the Fractions ba^e Different 
Denominators, tbey muft^ in tbefirfi Place^ be reduced 
to a Common Denominator, and then managed after 
the fame Manner. 

Here we fee *tis abfolutely neceflary, that ^e know 
how to reduce Fractions of different Denominators, 
to equivalent Fractions, having a common Denomi- 
nator, which is done by Prop. IIL of Reduction of 

PraClions. 

■ 

'Tis alio requilite to know how to reduce G^mpoukd 
Ff anions to Single onesy which is done by Prop. II. 

Though the Truth cStbis Rule be very evident, 
from what has been purpoiely premis^d^ yet that the 
Use of it mav be made eafy and familiar to the Learner^ 
I ffiall, as a ^rther Illuftration of it ^ give him the Solu- 
tions of the Examples following, 

E X u4 M P L E I 

Add the Simple Rraffions f, f , and -f together. 

Here the FraCiioHs proposed to be added into one 
Sum, having All the fame Denominator, without 
any Preparation^ I add their Numerators togiether, 
and find, that they, n)iz. 1 + 3+3, »»kc 6, ancl 

thus. 
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thus, •§-, or Qby Reduction by Prop. I.) 4 is the Sum 
<^the Erosions pr<^K>s'd to be Mded together. 



EXAMPLE II. 

Let the Simple Rralfions ^, -f, and 7, be added into 
01/^ Sum. 

Here the FraHions proposed, having All different 
Denominators, I firft reduce them to other PraCiims 
of the fame Value, and wbicb (hall have a common 
Denominator, by Prop. III. thus, 



1X3X7= 21^ =: 



1x3x7= 21 > =: the new Numerators. 

3x5x7 = 105 = the common Denominator. 

Whereby the given Rradions -J-, f , and f, are re- 
duc'dto the equivalent ones -plf, y^^, and jif ; ^bicb 
Fractions added into one Sum, as before (^wz. by adding 
the Numerators 35> ^i^ and 30 together) make -^ 
== the Sum of the Fra£iions proposed. 



EXAMPLE III. 

Let the Fraliions ^ and | off, be to be iiitlfi to* 
gether. 

In tbii Example^ there being a G>mpound FraSiion 
(viz. if of :^) it muft be reduced to a Single o»^ by 
lV<>p. II. thus, 5x1=5, and 6 X 4 = 2A ; whence 
the G>mpound FraSiion becinnes -5^ ; and then, if the 
Simple Frailions -j and -^^ be reduced and added to- 
gether, according to the foregoing Rule i and, as hath 

been 
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been flicwn by Example IL the Sum of the I¥a{fms 
proposed to be added together, wiU be found to be 



■^ thus. 



the new Numerators. 



1x24 = 24? 

3 X 24 = 72 = the common Denominator. 

But ?4 + 15 = 39, thus -ff (by Prop. I.) i| is the 
Sx7M required. 



B X yf MP L E IV- 



Let 5 -I be to be added to 6 f . 



*Tis very plain, that, when Mix*d Numbers are given 
to be added together, the Sum of the Integers, added 
to the Sum of the Fraflional Parts, is the Sum re- 
quired. 




Thus, si Or thus, 5 
6i 6 

— 'i 

12 :J 

127 =: the Sum requirU 

Or, the Mix'd Numbers proposed to be addedy 5 -J, 
and 6 |, may be firft redue d to Improper PraCHons 
Cby Pr^^ V.) and then tbofe Improper Fraffions may be 
reducd (if need be) and added together, as the general 

Rule 
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Rule direftsj thus, the Mrx*b Number S/L becomes 
the Improper Fra£lion ^ ; and the Mrx*D Number 6 -f, 
becomes -^ (by Prop. V.) ^ Now tbefe IKiPROPEit Fra*^ 
6tion5 ^ and -f , being added together, tbey having a 
common Deuomis ATOK^Bkc ^^bicb (in an Improper 
Fra£lionJ is the Sum required ^ for 23 + 26 (PourtbsJ 
are = 49 (FourtbsJ wbieb Improper PraStion^ -^, may 
(by Pf(?/>. IV.) be found to be == 12 ^, = the Sum re- 
qiiir*d, as above* 

Thefe Examples^ I think, zrc fufficientj in Addition 
of Fradions : I fliall, therefore, now give fome in 
Subtraction. 



EXAMPLE I. 
Suppofe ^ be to be fubtraSled from ^. 

Here the proposed Eraifions being of thtfame Name, 
no Preparation is wanting, but at once. 

From the Numerator 7 
Subtract the Numerator jr 

And 2 Remain. 
Thus, f is the Difference between ^ and ^. 

EXAMPLE II. 

Suppofe I be to hcfuhtraeied from |. 

Here, the proposed FraStions^ having different Deno*^ 
MiNAtORS, muft be firft r^ii/^rf (by Prop. III.) to 
otber Fra5liott5 having a common Denominator, and 
then one Numerator mviStht fuhtraSfed Sfsyta the e?/*dr, 
as in the fSrft Example^ thus. 

By 
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>The »«w Nvmbkatoas. 
ByPnjf.III.^ 7x9 » 63) 

p X 8 33: 72 Xhe comvcn Penominatoiu 

And then, !f fiom f|, you fiOftraei ff , there will 
remain fl J Fo^'j 

From the Numbratob. 63 
iSK^/rtf£^ the NvMERAToa 4# 

And 23 Remain. 

And thus ll is ibmkl to be the true^ Diff^&bkcs 
between the pfopo/d FilaOtioks ^ and f . 

r 

B X ^ i^ p I. jB III. 

From I of I, yir*/w^ i of i 

Firft f^iiirr^ the Comi^oukd FtaSiioni into Sikglie 
cwj ( by Prop. II. ) and then with them proceed to 
Subtraction, as in the xft or 2d Epcampk } thus^ 



The Compound BaSiton f off, becomei =»'t4 =■ 
4, by Kgdulliott. 

And the CoMFovNP fronton \ of 7, becomes. s= f : 
Then, 

From the Numbiator 4 . 

•%^;r<«5 the l^tTMBii^toK I ., ..,;.-,.i 

- AiW ■ ' J remain, aJ/"8J. I fcMiii 
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i^^bieb J is the true DxFFiuBKct re^ulr'd, between 
the Cdttt6*N* '/r^^e^w proposU 

• * 

■'.■•'■ V -fe X AMP LB 'IV; ' 

Firft reduce tbefe proposed Mix'd Numbers into Im- 
proper Frallims (by- Pffp. V:i) wid thds praceed to 
fiibtraff diofe Impr«pc£L /Ki^/MSf IBwtfi ^Me another, 
by the foregoing general Rule s thus, 

ByiWJ^M^fte^i*^ ««*ft»rV ^t I* ! fee ' the 
luFfiOPEK Fraif ion < > Now, 

S'i&fy^ Improper Ffamhns haVJiigVr(?Ww«)» Di^o- 
MiNAjOR-j .3, require no farther ^Kziivctiojii before 
ouBTR ACTION aS'thdde 'c 'thertifowl 

Yovi/uhtra(i the N*5mbr,ato& 16 

There will remain 7, /. ^ ^ ^fbirds^ or «J. 



f •^ 



F'iK^ib^ ts 'Hie DrtFEnKjJc'E bdfwcJto ilhb Mix o 
Nutnhers proposed to be fubtraSied firom one anodver. * 

But this Impilopeb. ¥re^Khi\ 5»iij i}|e '/otttitf (by 
frop. IV.) = 2 4 i and thOs/ft%, l^f tt'&fe'l>iJffER- 
s^cE between the fropes*d MiVo Numbers. 

But here the Learner may obferve, that wbenfaever^ 
•lA ^BTRAGTiON, we ha^e to do with a Whole or 



Mxx'd Numbtr or Mix'd l^bmbtrs, it is not alwajrv 
neoeflary that we firft itdMce diem to Imps.opeb. Fr»- 
mons i bit diat afisr reducing the fraffimU.^A^-if of 
die prppos*d Mix*© Numbers (if need be) to a commm 
DBKOMiKtA'TOf ,-wfta4y pfaee the /»f<fgw/ ^ij^/^iouat 
Pakts,' lirtiperiy and dUHndly under on^ an^ipr, and 
then fithtra^ them (as we do Whole timbers) with 
greater Safe and ExfkdUtioft, than by fii<^ frvMlf 
them into Improper Fra6ims, and then proceeding a» 

i^ Examples and Operatms. - * > 

And, in the firft Place, take die fame 






£xtf»«^ IV. Bxampk V. 



^ J 



31 



Subtraif $ i .SK^/r^ o .{ 



■ «•* ••* *«»• 






Remamder 77 Remaindered 

' -^ ' K k a EtcampU 
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• • f 



Exdmple X. Sxampk XL 

• tr&9i I 'Itmi 7 "f '^ 7 tt 

\R0mainder -J Kemmder i rf 



Ia>AfxJftftJ&f4|^i9| th^yiviiS^/iVi^/ Parts. (f and |> 
of die praposd Mix'd Numbers (7 j aiid 5 f) having 
DiFFEHENT Denominators^ are, in the firft Place* rgr 
i2i^r'^ (by Pr(?/>. IIL) into Other Bra^ions^ that have 
a Common Denominator {viz. 7I and 77) and then 
the Subtraction is thus performed ; 

Since I m»V take 10 Rfieentbs from 3 Bfteentbs^ I 
lorrow Qa^ccording to the common Method us'd in Subtra^ 
£Hon of Whole Numbers J 1 Integer^ or 77 ( /. tf. 
always /o^ mmj^ Parts as the rommotf ^Denominator 
Jbews the IntboSr to be divided into) and add them 
to T^ $ and from that Sum f <i;i2?. rf ) I take ff , and 
iiiblcribe the yf that remain ; and dien carrying the x 
which I borrow^d^ to the Integer 5, Ifubtraff 6 from 
7, and fuhfcribe the i that remains ; and thus i if is 
die true Diftereiccb or Remainder- /oirj^^t The 
fame in others. . * 

Thus mucli toactnUog Addition and Subtractxok 



I fiiall now. >ropQ& a.few more ^yfiimu for the 
lAOfmr^s Exercife therein) and tlien prooeed to Multi* 
yuGATxoN of Brafhensn 



t 1 



i^i9»r 
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^ueftions to exercKe Admtion and Svbtkactios of 

Vulgah FraSiions. 

• I. IFiMt^'s^ the Sum of 4 of a Pounds and -f of a 3!&/^ 
Ai»|r^ itLzJSpa^lion of a PM»t2 Sterling ? 

Jnfwer. 1^ of a Pound Sterling. 

II. The Difference of two Numierf^s zi ^^ the fcj(/5jr 
of the fwt? is 17 y 5 Wi&^j the^^^w? 

Anfwer. 39 ^- 

III. A Merchant has^ -p^y and \ q£\ of a iS^/p 5 wba$ 
Part then hath i^^ of the Whole ? 

Anfmer. rz ^^ ^^ '^^^P* 

lY. What Number added to 9 1, (ball makxL the 
iSltf;^/ 16 \ > 

Anfwer. 7 j. 

Y. Two il£?» have Shatef in a iS^ij^, A hath ^^ and 
B ^ of the iSZ^/p : I demand whofe is me gjreater Share,, 
and by bow much ? 

Anfwer. B's is the greater Share I?y "37. 

YI. In 3 JBo^^x are 67 I Yards of Can^rick^ viz. 
in N*^ X. are 21 -^ Jircif, in N^ i.. zz ^ 22rrdj ; wi^^^i 

inN<>3? 
Anfwer. 23 1 22rr(&; 



Aivx.Ti^ 
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Multiplication cfYvLOhK Fra£{ions. 

AL L the PreparMim tliat is ocoafimlally wceffaty 
to be made for the Mvltiplzcatiok (or, in* 
deed, for the Divtston) of the Terms proposed to be 
multiply d (or divided) is this^ viz* Compound Fra^ 
fHons muft be reduced to Single ones^ by Prot.ll. 
AxA Whole or Mrx*b Numbers^ muft be reduc d to 
Imp&opeb. Braliions^ by Prop.Y. And then Molti*' 
PLICATION may be perfarnfd by tim general 

RULE. 

T 

rNuMEHATOBLS 

Multiply the < ^ toffther for tbi 

CDenominato&s 
CNuMCJUiTOi. 

S ^ of*^^ Product requird. 

C Denominator 

. The R^EAjBO^ of tbis Rule will be made manifefi by 
ari^ follows. 

£ -y ^ j»f p L J? 1. 

Let the Fraflion ^ be muliiplfd by the TraStion |. ' 

. Here no Pre^aration^h *BcptM, the T^jijb l^rc^iosVi 
to be multiply (i together, 'beirig Single Rra^iotfs; hiitp 
at once, by the ^^»^4/ Rule^ | muUipl/d by |, pro* 
duces 7f* FWf 




The 
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The j C nmltipl/d by the 

C Denominator s J 
NuMfi&ATOn a ^ • ^8 

C produces ^ 
Denominator 3 3 ^ i£ 

EXAMPLE 11. 

« 

Let the BraSUon 4 be nwltiflyd by the Number 2. 

Here the Whole Number 2 muft be made an Impro* 
^EH Pradiony ivbicb is done by fiibfcribing j under it, 
^r a Denominator^ aod then we mutt multiply as 
Mkt general Ruts dircAs^ thus, 

1^ X f , produces ^ = i -^^ by Prop. IV, 

. But now, when a Fraiiim is to be multiply^ by an 
Iktec^br, it nuiy be done by only multiplying the NuMEr 
rator of the FraSlion^ by the Integer, without fub-^ 
icribing the Denominator 1, fince i doth not multi^ 
fly*', thus, 

^ X 2 = y, as before : 

And that this is the true Product is plain 5 for, 
twice four is 8, be the fbtngs to be number d what they 
will, whether Integers or Parts ^ for, for the fame 
RfeaioA -as twice £>ur Mbk are eMt Mbk ; twice four 
Bodies, eight Bodies, twice four Integers, eigbp 
Integers^ /w/V^ four Thousands, ^igi^ Thousands, 
i3€. fer'the vcyy fame Reafin C^iz. becaufe twice four 
fimpfy. are eight J. twice four Parts are eight Parts ^ 
twice four Fourths, eight Fourths 3 twice four 
JFiFTHs, eight Fif 1HS (or 5th PartsJ ^c, ; thus, 



i^A, 
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2 A 

I X A, of f A^ will be : Thus, 

D X , or — X D, or ^- D, wUl be -^^ andthe 
/iw^ in others. 

But as the FraCHqn y, multipl/d bv the Integeh 2, 
produces f ; fo if the fame Rradfion f , be multiply d by 
the Fraliion -y (which is the 3d Part of the former 
Multiplier) there will be produced rl* (*« in Example I.) 
/. r. the third of the former ProduSf j 

For, as i fifteenth Part of any Iktegeh, is i third 
Part of I fifth Part of the fame Integer, fb 8 Fifteenths 
is I STi^/frf of 8 Fifths J tI therefore, I lay, (being | of 
f) is the fri^^ Product ariling from the Multiplication 
of the two Fradions j and f, into e?^ another. 

The Reason is manifeft enough ; for whofo multi-' 
plies by 2, ieeks a Double ; but whofo multiplies by 
I J, feeks a T'ib/r^ of a Double (or the Double of a 

[ Third) ; and thus, what is producM by doubling^ at 

\ multiplying by 2, is to be trifeCledy that a rtiVrf ot rt^ 

I Double may be gain'd, which ^ by what hath been 

I ^ faid. Is plainly done by /r//)//»r the Denominator, or 

multiplying it by 3 : From all which j the Iruth of the 
I Rule muft,^I think, mod manifoftly appear: It is alfo 

I plain, from wdat has been faid, 

rft. That the MttltipUcatim of the Numerator of a 
FiraSiionj Multiplies the FraSlion. 

adly. That the Product, as -^f, arifing from the 
Multiplication of any two -Fractions, 4 ^^ f> 
into Gne another^ is but the Value ofzFra&lion of a 
Fraction 5 fo that a Compound Fraflion may be e:^ 
prcft'd as well thus^ viz. 

T^7 
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\ T^ h^i^Tb ¥ '*^J> w*?;. 



4 of I, or I of I, the Expreffions fignifying, the /am 
Value, as has been before hinted. 

But, fmce it flgpears ;^htj: ^*i^/jr/»j|r the Denomi* 
KATOR of a Fraffiofij redly divides it s it f»i(/?, on the 
Gontrary, be as^true, that the D/<i;(/?(?;> of the Dbnomi* 
VATO& of a FraHiimy really multiplies it : Wherefore, 

If a Fraction .be; tnultipi^d by an Int£oer, it 
may C^heheW the Inteo&r is aji Aliquot Part o£ 
the Denominator of the given Bra£iion) be done by 
dividing the DbhoMinator by the given Integbr, 
Inftead oi muliiplying the Numerator ; thus. 

If, for Inftance, the FraCiion ^ be to be douhl% *tis 
all one whether /the VjJHKtHTok ,bt dfiyhl'dy hy which 
we get 1^ s or whether the Denominator be halv*d^ 
by wbrcb we get -f- j For, 

^oThe B^afiiofs gaiii'4 f ^^ h,^^ hajb of the fame 
Values Mcaufe in hdti thffce is the fame Ratio of 
the Numerator to the Dekominator s for 6:4 :: 

The like in Symbols, 

A B A 

— p, X B is =s —-p,^ if the Numerator A be ntul- 

A 

rip// J into the Integer B^ or *tis = p, if the Deno- 
minator BC be diifided fay tfie Integer B : Now, 

BAA 71 

the Fradions ^g-g and ^, have the/ame Value ; for,* 

BA : BG : : A : C - Therefore, 



LI It 



\ 
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It is altogether the fame thir^^ tft <6 the'VALV^ of 
the .Fra(f ion or Product gaindy whether we tnultifly 
the NtTMEtATOR, or divide the DfiHOMiHAtoa. 



EtAMPLB TH. 



• . / 



Multiply the Single Frafti&n^^ by the CoMPoxrirft 
^w-i-of|. 

ift. 11ie<3oiffPoWlD Vraeiim \^yh^ i^r^y. II.) 

r ThcB, by the jg^^wtff^/ Rule, i x ^, produees ^^ «i#r* 
is the true PaoduCT lbagl»t. 






BXAMfZE tV: 



>. - ^_ -^^ — - ^__ - „ ^^ « - - 



« V 



J^Iultiply the Mix'd Number 24. -f l)y the F\ra(fion -fv - 
; lift, -liif^w the M"»x'» ^'JJwMf ^ *+ f , Jitto an Rtitko- 



Then, by the ^^»^r^/ Rule, H^h produces --JIj 
for the Anjwer fought j but /Wj Anfwer^ reducJ^ by 
Pr(^. IV. is = 3 -jl 5 and thus We few, ttaat 24 f x^J, 
produces truly 3 yf- 









^ « ^ 



EXAMPLE V. 

...mitifSy. ifae Mtx/b iVkte^ 8 i^ by th« Mi.ic'd 

Number 6 4. . . ...'.. .• .i 

Thefc Mix'd Numbers^ ftduc^d ( by Pf«tf>. V. ) into 
Improper Frattionsy become, the one -^, and the other 
^ : IFbi^b Improper fra£tions^ muUiflfd into one 

another 



another by the foregoing Rule, produce -^-j = 53 f, 
byP«>p-,lV. 

• - ■ 

fflat has been faid, I think, is plain^ and fufficient 
CO iffftruff mf one in Mvh'ti^Lic A,TtoK c(S Fi^aflims ^ 
I fliall thcroibre inmlude^ t\m RvbS wish ^Kiwark x^t 
xvoy and prdc^:^. Div»io». 

SCHOLIA. 

t. We may obferve chat, when either a Wbole or 
« Mi^'d Umiihtf W itivltiflff'i by a Ptcorsa' BdSUon, 
the PtKAXTCl' it alw^y* Lift than th« MvLTiUbXCAND': 
And 

«. That^ vihen a PK<nes Vraeiien h naHiplyU by 
«>*«• a W|i8AB jer » Mtx?a A»/^»&«ri the ««»Bi«t h 
always Less than the Multiplier : And 

3. That, when the two Factors are hotb Propek 
Jka&ivnsy th* PtotwcT is always Ijiss thai ertbeit o£ 
tbeM. 






The Reasor is m<fc»/ friSm the" ibww» ^w/fen* ftot 
Portion, deduc'd from the 15th Drf. of the 7th Book 

■ . ■ . > 
i That io . mery UJXhtsuacMxiti^ a lIniT' ir ttf^ 
MoLTiPLiER, as the Multiplicaho is toiwfm0* 
1)UCT i thus. 



Ctte lArtviit;i^K> : : <4> (ihrMbL 






^nncA^H»> : <a> A*.P«tfD»c». 
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Division 0/ Vulgar FRACTIONS. 

AFTER the fame Preparation is made C as often 
as Occafion requires) as is mentioned in Mitlti- 
PLICATION oi Fractions^ Division vtixyh^fer^ 
formed by the following 

RULE. 

Multiply the Kumerator of the Divisos into the 
Denominator of the DiviBSNO^^i the Proddgt 
will be the Denominator of the Qvoriz^T ytben 
multiply the Denominator 0/ the Divisor into the 
Numerator of the Divideni), and the^^ox^vcT mil 

be the Nttmcra^tor of the Quotient; Or« 

I ... 

Which is doing the fame thing, 

bivert the Divisor, and then multiply the Dividend 
and the inverted Divisor toj^her^ by the Rule of 
Multiplication, and the Product toill be the 
X2jr0TiBNT requird. 

Sthis Rule (as it ought to be) is the Con^verfe of that 
of Multiplication* as ihall hejbewn^ and the Reason 
of it maide majvi^r/^, ffom 1^ Examples and Arffinmts 
^owiilg.' 

E X A MP LEI 
Sapfiofe the B'aStm 4 be tohti^wdtid by ^ 

* 

Her^ bdng m Occafion for my Preparation to be 
made, the Ovekauon is, ty the RvLp, dire^y fef 
firmed i thus, 

7 ) K "Ba The QVOTIEHT. Of, 

By 
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1 . y •■ 

• * ' - ♦ -* -1 

By inverting the Divisor, and multiplpng thi% 4 ^^ 
•J = -J I- — the Quotient. 

And thus i% (= f = 1 1, by KeduSionJ is the 
Quotient, either IVay^ gain'd. 

And that it muft always htfo^ is iel&evident ; For, ^ 

JVbctber we i^de according to the above given 
Rule, or invert the Divisor, and proceed according, 
to the Rule of Multiplication ; we either Way muU 
tifly the 5ame Numiiers togeth^^ and consequently f^fi 
either Way gain the- fame FROBUcra, mbieJb cocmituta* 
the Quotieht requiB*d» 



w • 



£ X AMP L j^] H. 

Suppofc the Fralfian ^ t>e to be divided by 2. - 

Here the Divisor 2, being an- Integer, muft be 
firft redu^d to an Improper Fraiiiony by fubfcrjbtng i 
for its Denominator, thus, f ;. then we may wcwrfc 
thus, 

f ) l( IT, the J^of />»;. 
Or, tlhis^ 

And thus f divided by a, yiio/« y© j which is = f , 
by KeduSlion. 

9 

But now, when a Fraction is to be divided by an 
Integer, it may ( notwidiftanding the Rule ahovej 
be done by only dividim the Numerator of the Fra-^ 
{tion by the Integer (j>rovided.thc Integer be an 

AiiquoT 



Aliquot Part of the Numerator) retaining tht fame 
-f divided by 2, ^«of « 7, aj before, t)ecaufe 4 divided 



• • I 



Since univerfally the /iii//' of the Number 4 is 2, be 
tbeyk'^iiaiXth^yxM^ieUclf^ve^ TbmBjrb Half 

of y^^r Integers, are two Integers y and therefore 
Bitffo(fiur Jf^ARi-s^ ai^e twa Farts ^ baifaffomThwTUSy 

-^.» .» ^^ » \'^ " ^ J / ; ■ * • /.v • - . . .»'••, • -• 

lMMi^^f%.#. AivliM cfhe) l4^^i^B>R, or '^/ma Dbvis^r^ i» 
110/ an Aliq^uot P^iir/ of the Nch^bratoa, aod tbeee-. 
fore cati't meafure it without a Kjemamder) then, inftead 
of dividing the Numerator^ we may multiply the 
Denominator*):^ tfie^^/^Sr;^ lyrrBGEi^ and the /r^^ 
^/(7ii is divided^ as has been mentioned under the Rule 
of MuL.ti?tii&it;t»$(H^cjJ fer.# ^alicom^ ta ooe as to 
r^/»^, whether we divide the Numerator, or multiply 

; .S)f ^^ «C^^i^ tfee .KgMf: the. DenomxkatOr is, ^ 
much are the Parts ordiciNTEGER fuppos'd to be le/s j^ 
and thcre&re, the fame Numerator remaining, the' 
Fra£li(m is diminijh^d. 

Thus, fuppoie as before, the Ftaliion ^ b^ tcr be 
divided by the Integer 2, the Quotient will be 4^ 
if the Numerator 4 be kaiist'^ oi!' dhfded bj the 

Integer 2 : Or, 

• • • * •. . . 

If the Denominator 5 hedoubfdy Of mnOiififd b^f 
the Integer 2, the Quotient will be 7 



N«n» thc& J^{ur/«»^j f and 
Valub, becanfe in betb there istheySme Ratio q£ tho 
Numerator ta the Dbnomi^latob s tfa|j% 

* : s 



xvfii Of mfCi^»}/tE^i't^ ^1 



: : iCi« t<^ v^ndsjiordan.^. \\ 



4n iSl vUSdlfigiln, 

The Fra^im^y divided by 4i6 tjrr^<iiTJkj:piitiJ 
—y which QuoTiENy is gained by. multiplying the Deno- 
8iiWA*i)BJ '5, by thelkTEMk^; A^ NOM^fe^fifbi 3 
not being conveniently to be divided by thrill E^ttlu 
2 ; the Number z not beii^ an Aliquot Part of the 
Number 3. ."••*. . *' 

Now, from o^ib^ has been faid,r«ii<i i^th tlw<t<i///?- 
deration^ that if the y^jw^ Dividend be di^oided by rf//^ 
/<?r^f Divisors, different QuoxifiNT^ will (ye ^4m*d^ 
njiz. One Quotient will he Jo many times /?/} than the 
Other, osOne Divifor is greater than the Oir^r ; 
the Greater Divifor always giying ,tjie Less ;g«a- 
tient. ' '■' •'^•> -^= V ^-v.;-'. -^ 

From f£^/j Ofttfidemi^y^i'^^}^ Md^Hfrom u^hat hai 
been premis*dy the Reason of the ^.ule ipi)ft be very 
manifeft: For, * '• • ^ 

" ?Whcn f isto he a^^/rf«f b^ f;'5 

doifes the lt^L%: 'dfffe* us^rfi^b 'do 1 , , 

firfi to muMpJyiht ^'CM^iArot •^itHc'4)imoR,^W 
the Denominator .of the. Divide^^d ; by ^which 
means we firft divide ^ byiht In<^eger a, Aaigah the 
Quotient 74> ^ ^^ been before fliewn, 

Nqw. fince, •} ^//>t;f^(f i by tjhe Inte&sr. 2, truly jii(?/^j 

tJ, ^efd(7fii Divii^^t'f,'<ftf'i)i'^^^y^the';g^^ 

SOR f, /. e. a third of 2, mufl quote 3 timc^ the Qpo* 
tient 14, gained by the Divisor 2 i accfafditi^y,*thc 
Rule, after we have thus cUvided by 2, direds us to 
«^^^^ Ihk MjCNENSiiiWAftfR.^,^^;^!^ »5^ai9f^yJJpto 
the Numerator 4, of the Dividend ^ thus, tI- x 3 
gives -r^, w^^iVj^ is the true Quotient rcquifft frosa.tl^ 
Divifion of 4 by -j : whence the irutb of tbie fe.uLE a 
Uanifefi. 



v,» 



i 
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E X^Ji-M'Jt/l ^ : III : : «^ : - 

» rf - i 

Si4>pofe T of TB^to be rf/t>/tforf by "I bf t|; 

' ' . 

f. Firft, r^itof*; ^ Pompoukoi Frt^^ps, to SiM*t« 
' ■ i oM is =s ^, and I of -fi = 7!= it-. 

*if ' ' * • r*' • ~ ^ ' ' ' ' . 

Or, tbusy 

Let 48 ^ ^ ^^ ^^ divided by 3 |; 

Here J^tfi«^? the Mix*d Numhers to Imp&obek. /t*^- 
i^i^»j> and 48^-f will Wcome « ^ and 3 f = ^, by: 
Prop. y. and tiin ^4r/» your ^otient j thus, 

« 



f* f ;/ 



.fi') 4 ( 4^ =- 13 xf. the ^w//>»/. 
Or, fi«M, ■ ' ' 

Thus in Symbols^ 
Sufypofetli 

# 

FraStion ^. 



t 



.Cbap.XVH. Cy* Arithmetic. i6^ 

SptJfVf-. 

D \k /AC _ A C 
C^B^BD B D' 

• And hence it is manifeft ( which Ihourd be, and as I 
have before, under Example I. parcicularlv noted) that 
the fame things in every RefpeA, is gaina^ whether we 

D C 

divide by — , or multiply ^7 f; > for, the /iwtf ^an- 

tity will ^/fi&fr /fiy come forth : 

Alfb, whether we divide by 4, or multiply by -| ; and 
/o in all others^ be the ^antity (thus to be divided or 
multiply dj an Integer, or a Fraction. 

From the Whole then, it ismanifefi^ that the /)<>- 
ffrine of Multiplication and Division 0" F«^a- 
CTiONs), is, in fhort, tbis^ viz. 

The Multiplication of the Numerator, ^multiplies the 
Fraiiion: And, 

The Divifion of the Numerator, rfmVfcj the /r*- 
^/<?»: Or, 

The Multiplication of the Denom i n ator, divides the 
FrajSfion: And, 

The Divifion of the Denominator, multiplies iht 
Fradion. 

Whofo multiplies by -f, he, in Reality, multiplies by 
2, and divides by 3 : for. 

He multiplies the Numehator of the propos'd Quan- 
tity (which is multiplying) by 2, and multiplies the De- 
nominator thereof (which is divi(ftngj by 3 : 

Mm And 
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And whofo divides by |, he, in Rcttlity, divides by 
a, and muUiplies hy^ : for. 

He multiplies the Dskominatok of the proposed 
Quantity ( which is dividinzj by 2, and meMpUes the 
NuMCRAToa thereof (whidi is muUrpfyingJ by 3. 

SCHOLIUM. 

It is to be oblerv'd, that the Quotient ^r^irxi*^ by 
dividing awf proposed ^antity or Dividend, by a 
FnopEii FraSHmy is always greater than the Dividend : 
For, 

In Division, a Unit is to the Quotient, as the 
Divisor is to the Divt df.no ; from die 23d Defin. ef 
the 7th Book oi Euclid's Elements. 



Thus, I : ^ C (The ^tientj : : ^i (The 





DiviforJ : < > The Dividend. 



I fliall now propofe a few ^uefiitms for die hedfuet^ 
Bxerciie in Multiplication and Divifim of Vulgar JRra^ 
{lions J and then proceed to Sreat of Decimal and 
Sexagesimal FraSlions. 



^ UE SriO NS. 
t /Tifrtf^ Number is diat which if d^wdM by 8 1, wilt 

quote T^} 

Aiifvttr. €z -;f 

VLtfbttt 
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II. What Number is 6 -^ the third Part of? 

Ill In ^ I djois ieacb s i Tarclf J how many 
Tardsr 

Arfwer. \ 2633 J. 

IV. WbM Number multiflyd by 7 1 will product 
64? 



Anfmtr. 8 -pf . 

V. /r%^ Number is 18 | the tritU o(} 
An/wer. 6 ^ 

VI. In 2633 J Tards^ how mai^ Kod 
Tardsjf 

Anfwer. 478 1. 



Cy Decimal FRACTIONS. 

HAVING before given the Leatnet feveral £xpla«» 
NATioMs of the Natvkb of Fractions ingeneral^ 
and having alfb explained the various Reductions and 
the Aritbmetical Operations to be us*d\ii Common 
-or VuLGAK Fractions. 

I come now to fay fbttething as Well of Sexage^ 
siMAL Fractions^ which vrere moft in ufe widi the 
Ancients, as of Decimal EtaCtions^ which are moffc 
i»'d by the Mopekns. 

M m 2 Flrft« 
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Firft, then, I (hall treat of Decimal Fr anions. 

In the Decimal Parts of the Moderns, evcrv Inte- 
GEK is fupposM to be divided into lo (^Decimal) Parts ^ 
and ever/ TfiNTH into lo Centefimal^ or Hundredth 
Parts ; every Centesimal into lo Millefimal^ or 
^boufandtb PartSy and fo on ; by defcending in a conti- 
nual Subdecuple Ratio below tne Place of Unitt ; as 
we ^fcend above the Place of Unity in a continual 
decuple ^Katio to Tens, Hundreds, Thousands, 

ec. 

IVbicb Ratio, indeed, of dividing an Integer, is 
much more commodious than the Sexagenary one of 
the Ancients ; becaufe Decimal .Hvr^w»j areiw^- 
na^d in the very f^me Manner as Whole Numbers are j 
and fufer no Difficulty in Calculation; and, indeed, 
for that very Reaibn, /u/z. becaufe they encreafe and 
decreafe orderly and continually, in the very /ameKfitio 
as Whole Numbers do: 

The Manner of wbicb continu'd Decimat Encreafe and 
Decreafe (from whence FraCiims of this Sort^ take their 
Name) muft, by InfpeStion^ appear plain from the fol- 
lowing 
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Table of NOTATION. 



Integers. 



6^43 210, 125 4 j;.6, e?f. ad Infinitum. 







Upon due Confideration, the Learner may, from this 
Table, eafily underftand brw to write down and expr^fs 
truly dwy decimal Parts : For, 

Since each of the Figures above mention'd, in what 
Piace foevtr f whether among the Integers, or the 
decitital ^x^Tt') fignifies juft ten times as much as the 
fame Figure would ao, in the flace next below ic towards 

the 
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t tlie fight Hand i and but a UMh Fart of what it would 

/f^»/^ in the Place nnt ^^^w it towards the left Hand : 
It plainly follows, that. 

As the F/>/, &^o«rf, Sr'i^/Vi, &c Places A bove ft&^ 
of llj^ill vfiSOii^ g'^wJt Hundreds^ 9'bottfands^ &c. . 

So the Fifj?, .Srrofu/, S^^/ri, ficc. PAf^#j, Below riEr^tf 
of Units, wiU figmfy ienths^ H$mdredthsj S'btmjandtbs^ 
&c. xodi Parts^ xoodi Parts^ loooth Parts^ iic. of aa 
Unit. Hence, 

The Reason why tbefe Denominators of Dsgimal 
Parts are veryfelddmy or nrwr. Set down^ /x, becauu 
the peculiar Value or Denomination of eacb Fa&t 
or Place, is known By its Distance f&om Unity : 
But, 

Decimal Parts being written in the fame Line with 
the Integers, and ufually cUft$f^i/h*d from tbem by a 
0>mma, as in the fategping Tasls (though fi>metimei 
by a Point, thus, 0.5; and ibmetimes thus, o|^5^^ 
he the Number of them whit it wiltj take their DenomX'^ 
NATION from the Place of their laji Figure on th< \ 
right Hand s 




^enfifs. 
Thus ^0,50 ^ are ^ 50 Hundredths. 

500 S'beufahdtbs. 

And, 

^ Senths. 
Thus ^0,05 ^ are ^ jr Hundkfdtbs. 

S'boufahdtbs. 





fifftifie^ Twa hundred 



AIM wuif9 ifjc M^utnp^ ^34)j»79 PEPkP^^ -^ wutiiunorca 

thirty-four Units, together widi Five hundred fixnr* 
ieven Mlhfitnal^ or Stbou/andtb Parts 4>f an tiir/i^ the 

Last 



^m 
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Last Figure of the ikcimal Faults being in the Place 
dFTsovyAMOTHs: 



For jfoo Thousandths, are ss jt T^nth^ ^ and 60 
Thousandths =s 6 Hundredths ^^there£>r^. 

The Decimal Fahts (,567) may ^j to^// be coll^ 
iftively cali'd 567 Thousandths (^Tboufandtbs being 
the Denominator of the Last Figure) as diftinftly 
cali'd s tenths ^ 6 Hundredths^ and 7 J'boufandths : > The 
yiiw in Others. . 

Here it may be noted, that.C^pi&^rj placM after, or 
on the right Hand of Decifnal Fares, do neither encreafe 
nor decreafe their Value : So th^ 0,5 and 0,50 and 
0,500 and 0,5000 are Decimals^ all of we and tne fame 
Value 5 for, 

5 : xo : : 50 : xoo : : 500 : 1000 : : ^000 : 
loooo. But, 

Ciphers prefixM bdR>re, that is placed on the left 
Hand of the Decimal Farts, do remove them &rther 
from Unity f according to which Difiance we are to 
judge of their Value) and confequently decreafe their 
Valued Thus, 

o^ooo^, are ten times lefs than 0,005, which are ten 
times ^/r than 0,05, which are ten times lefs than 0,5. 

And now, I think, I have fufficiently explained the 
Nature of .0BCX1&AI.S, and the Manner of their Not A* 
TXON : 

The leaft Difficulty, therefisre, in the Arithmetical 
Operations to be us^d in this Kind otFra^ionSj can't^ 
I orefume, occur to the Learner^ when he is once Mafter 
or what has been iaid : 

But 



^ 



But before I meddle with thofe Operatkms^ I (ball 
flicw how 



r« 



To Reduce a Vulgar Fra0m to a 

Decimal. 



CJINCE 'tisy 

As the Dekominatou of the Vulgar FraSiion^ 

S*o its Numehatobl 5 

So is the De^^ominator of the Decimal FraCHon^ 

Sa its Numerator : . • . 

And fince the . Denominator of a Decimal Tra- 
If ion is always 10, tod, Wooo, &c. i.e. i with one or 
more Cyphers ; we conftquently gain (to reduce a Vul- 
gar Fraefion to Decimal Parts^ tht following 

ft * 

KUL E. 

fo the Numerator add as many Cyphers as are 
needfUl {after the feparating Point or Comma j wbicb may 
denote the Degrees defcendmg k^lovi Uklty) and then 
divide it by the Denominator jfl^f QuoTtENT fif 
Nought remains) will he Decihai' Parts^ equivalent to 
the ordinary Fra£iion given : For, 

* 

By tbefe Means ^ Division, which the Not a t ion of 
the Fradion ihews, is aAually ^erform^d^r thus, 

4 is exadly = to 0,8 j and f exaftly = 0,575 j as 
will be maniteft by i\iM Divifion following : 

5) 



1 
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5(4^0(058 8)3^0000(0,375 

— 24 



60 
56 



40 
40 



But if (which often happens) fucb a Fra5fion occurs 
which cither can't at all^ or can't accurately be exprefi'd^ 
without a more tedious Operation in Decimal Parts^ we 
may cany on the Work as far as we think fitj or, 
until what remains is fo fmall as to be fafely negleSled ; 
thus, -J is nearly = 0,3333, 6?r.; -f is nearly = 0,6666, 
€?tf,j ^ is nearly = 0,16666, 6?^^ |-neariv= 0,8333, 
€?ff.} TT nearly = 0,909090, y^.j yf nearly = 
Oyf.545459 €?^-; T »»rfy = 0^4^857 1428, 6?^-; as by 
the following Operations, according to the foregoing 
Rule. 

3)1,0000(0,3333 + 3)2,0000(0,6666 + 

• • • • • • 

10 20 

10 20 

xo 20 



6)1,0000(0,1666+ 6)5,0000(0,8333 + 

• • • • • • 

40 20 

40 20 

40 20 

4 « 

Nn ix) 
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11)1 0,000000(0,9090901+ I i)5>oooooo(oyf 54545+ 

100 60 

100 50 

10' 60 

60 



7)3,000000000(0^2^571425 + 

20 ^ 

60 • 

40 

10 

20 
60 



(In all which Cafes ^ and Otberi Hke tbem^ we noajr 
oblervc /Z^ow^r or later y a Return of the fame Num- 
bers, which may be continued as for as we pleaie). 

And yl is exaAty = 0,09375 ^ and.|| exaflJy = 
o,359375- 

(In whlcby and Others like themj the proposed ir^i^ 
(lions zrcexajSlfy Reduced, tho' late, into Decimal 
Parts: J As will be manifeil by dividing their Nume- 
rators 3 and 23 (firft adding to them a fufficient 
Number of Cyphers) by the Denominators 32 
and 64. 

» 

3a) 



3a)3,oooooCo,o93t5 64)23,ocooooCo,3J937j; 

• • • 

96 3^<> 



240 
224 



160 

160 




« 



486 
448 



320 
320 



In Cafes of that Kind, where the Deemal Parts run 
c«, too tedioufly, if not infinitely, 'j'^ffij^^w^f * 
Shat is very near the ^r«?-&, tor the ^rutb ttftlf, t. e. 
we majT^aJing carried on \he Operation to a ^nve- 
lipnt LcScth nellea the Remainder : As thus, for 7, 
fS^ic. may be taken 0,3333; "0,8333 i 0,90909; 
S'do«v Or alfo, 0,333 i 0,833; 0,909; 0,094 •• Or 
Say^'ubTsj: Or, tsSi o»9^ ; o 09 : Accord-ng as 
Sac is gwater or telTcr Accuracy requ.r d. 
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Addition of Decimal Fractions. 

WHETHER pure Decimal Fra5fms^ or In- 
tegers with Decimal Fractions^ are proposed 
to be added together^ great Care mufl be taken 
to place them in Kows or Columns^ fb orderly one under 
another, that the Figures may ftand refpeSkively in their 
proper or homogeneous Places, viz. 

Of the Whole Numbers^ the Units muft make one 
Column^ the Tens another^ the Hundreds another^ 
and fo on j So, , ^ 

Of the Decimal Vakts^ the Tenths muft make 
ofieRoWj the Hundredths amtber^ the Thousandths 
another 'y and & on, according to their reipei5tiye 
Notation. 

The Figures being thus truly plac'd^ may be added 
together by this 

RULE. 

Begin at the First Column on the right Handy and 
Add juft as if they were aU Integers 0/ One Deno- 
mination 5 and from their Aggregate or Sum, cut 
<#» for Decimal Parts, all the Figures that are to 
the Right Hand of the Units Place. 

The Rationale of this Process, is the fame with 
That in Whole Numbers. 

Take the following Ewmples : 



BX^ 
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EXAMPLE L 

Let the Decimals 0,6 ; 0^8 -, 0,542 ; 0,075 ; 0,009, 
be to be added together. ■ 

Place ilasnithusy 0^6 Not thus, ^6 

0,48 ,48 

0,542 9^42 

0,075 ,o7jr 

0,009 9°^ 

1,706 



EXAMPLE It 

Let 0,1855 J 0,3489; 0,1875 j 0,164a J 0,0139, bfr 
to be added together. : , . 

0,1855 
0,5489 

0,1875 

0,1642 . 

0,0139- 

o»9 

Note'y When die Decimals propos'd to be addedy con-' 
fift not tfi? ofthe fame Number of Places, you may, i£ 
you pleafe, fill up the vacant Places with Cypbers i lor 
their Valoes vrill tia be dieret^ alte/d, as has been 
before ihewn. 



E X^ 



V 
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EXAMPLE in. 

ret 25,876542 i 36,87878 i 4i»7999 i io,575 5 
^6,58, be to be added together, 

9'bus, 25,87654a Ortlms, 125,876542 

56,87878 36,878780 

41,7999 4^7999o<i 

10,575 10,575000 

6,58 6,580000 

121,710222 121,7 1022« 



EXAMPLE IV. 

Let «8,o5i 0,7895 643,00295 246,7081$ 9,a, be 
to be added together, 

^bus^ 88,05 Or thus, 88,0500 

0,789 0,7800 

643,0029 • 643,0029 

£46,7081 ^6,7081 

9,2 9,2006 



8vt' 
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SuBTRACTiQN 0^ DECIMAL FraSiiom. 

WHEN Decimals, or Integers with Deci- 
mals, are proposed to be fubtraCfed from one 
another y the fame particular Care muft be takea 
to lubfcribe the Figures of the Subtrahend, in their 
iomogeneous P laces ^ according to the Directions giverr^ 
above in Addition oi Decimals ^ and then they naay be 
fuhtraSled by this 

KU L E. 

Begin at the Right Hand^ and fubtraSi as if they 
weri all Whole Numbers j and from the Remainder. 
er Difference, cut off^ for Degjkmal Parts, All 

the ViGVKE9.tbat are to the Right Hand tftheihACK 
djT Units. 

The Rationale of this RuLfe, is alfo ihc fame with 
That of Subtraction of Integers* 

EXAMPLE I. 

* \ 

Suppd*e the Detci m al FraSiion- 6,8 jf 2, "be to be fuh» 
traifedltom the D ec i m a.l Fraiiion Qj»7.a^ 

0,97a 
o,8jfa 

0,1 ja 



EX' 
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EXAMPLE II. 

Soppofe die Decimai Parts 0,575 be to be taken 
£rom die Integer 41. 

S^busy 41, Or thus, 41,000 

Oj575 o,57j 



4^342^ 40H^5 The 

R^emaindcr. 



EXAMPLE la 

5uppofe 242)9 be to be tahn away from 848,725. 

tbus^ 848,725 Or/^irx, 848,725 

242,9 ' 242,900 

605,825 605,825 The 

Rgmindtr. 



EXAMPLE IV. 

Siappt& 19 to htfiibtra3ed from 99»75. 

^*«w> 99,75 Or ?i&wx, 99,75 

X9» 19,00 

8oj75 80,75 The 

tummider. 



EX' 
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EXAMPLE V. 

Suppofe 184,00085 be to hcfiibtraffed from 786,125. 

fbusy 786,125 Or thus J 786,12500 

184,00085 184,00085 

602,12415 602,12415 The 

Remainder. 



EXAMPLE VI. 

Suppofe 32,0625 be to he fubtralied from 33,0625. 

33,0625 
32,0625 

1,0000 Or I, The Remainder. 

In ibme of the feregoing Examples^ you lee the 
vacant Places in the Decimal Parts may be fill'd up^ 
if yon pleafe^ as is noted in Addition. 

And now, having plainly ihewn b<m Decimals are 
to be mana^d in Addition and Subtraction, I 
fliall proceed to fliew how they are to be multiply d and 
divided. 



O O MULTX« 
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Multiplication of Decimal Fra(lions. 



WHETHER the Factors, op tW4> Numbers 
proposed to be Multiply'd into one another^ 
arc Both pure Decimals^ or Both Mix'd 
Numbers ; or Ok-b 01 tbem2in Integer, and the Other, 
either ^pure Decimal, or a Mix'd Number ^ the Mul- 
tiplication may be performed (without the Care of 
placing them in fuch Order as is required in Addition 
and Subtraction) by only obiervrng' the following 
general 

R UL E. 

Place and multiply the Factors, as if they were All 
Whole Numbers^ then cut off from tbe^ Frojmxct, fo 
many Figure^ for Dcciata'l Pawts^- as there are 
Places of Decimal Parts in Both the Factors 
together : But if (after Multiplication is finijh^d) 
ft happens that tber^ art nH f^ iMny Figfires in the 
Pkodvct as theRtuhB requires fo h^ cttT off for' DECfr- 
MAL Farts, fuch DcdP^ox* mi0 be fupfly'd by^pifefimti^. 
Cyphers to the Left Hand of the Product. 



Let 8,5 be to be multiply^d by 6. 

8,5 
6 

51,0 The Produif. 



'» 



EX" 
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M XAMP L B U. 
Si^pofc Sjj; he CO be wuUipl/d by 6, jr. 

55,2^ The Pfodulf. 



MXAMPJjE IIL 
Suppose ,ojf be to be multiply d by ,05. 

.>o5 
,00*5 *X^t Produtl. 

■The .TjLjfTK of the foregoing Rule may appear 
plain, i>y oonfideciog .vohether tne Pjioducts obtained 
%y I T in the preceding familiar Examples, are the TjiyB 
ProduSis ornot i thus, 

Firft, In Example I. iJtt us ronilder ^2^^ V/i we ^9 
when iKjt , multiply 8^5. by 6 : Why, wefirft multiply the 
^^^ffttbs by :6, which manifcftly produces 30 lenth^ 
Mvhich are::;^^ Inte;geiis ; and then we multiply the 8 
Integers by 6, which produces 48 Integers more ; now 
48 + 3 are = 51, wbicb 51 (not 510) is the true 
Product required ; therefore the o is cut off for a Deci- 
mal, according to the Directions of the Rule, there 
being but one Decimal Place in hotb Factors /t^^- 
ii^^r. Again, 

Oo z In 
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In Example II. The Multiplicand 8,5 multiply d^ 
in the firft Place, by ,5, produces 4,25, viz. the Half 
of 8,50, which is — 8,5 ; for to multiply any Quantity 
by ,5 ( == -7 ) is but to baPve it, or divide it by 2 ; 
and then t\\Q fame Multiplicand 8,5, multiply d by 
6, produces 51, as has been juft now fhewn j the Sum 
of thefc 2 Products, therefore, viz. (j^zs + 51 =) 
55yZ$y is the true Product requird. 

But, by the Rule, the Same Product is obtain* dy 
wbicb Proves the Rule to be True, 

Or otherwife, 

Let the Denominators of the j5;/w» Decimals be 
aSlually fet down under their refpeilive Numerators, 
^nd then let the proposed Factors be reduced and mul^ 
?/////rf together, as Vulgar Fraiiions arc ^ thus, 

(In the fame Example J If 8 7^ be multiply d by 6 —y 
I e. (fbefe Mix'd Numbers being reduced to Improper 
Fr46lions) : If H be multiply d by f^, we fliall find the 
PROtvucT to be ^ [ - Q - ^, «;Z?iVi& Improper FraStion is (by 
Reduction) = 55 tIo^i ^^^ 559^5? as before: And 
again, tIo multiply d by t^o> />r(?rf«^^ ioqoo = 0025, 
as in Example III. 

Whence the Neceffity of prefixing always juft fo many 
Cyphers to the Product (i^ order to determine its 
true Value) as will fupply luch Deficiency (when any 
happen) as is above mentioned, is plainly (een : From 
all wbicby I conclude^ that the Truth of the Rule is 
fufficiently evinced. 



E X' 
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EXAMPLE IV. 



\ 



Multiply 728,543 by 24,98. 

728,543 
24,98 

^ ■ 

5828344 
6556887 
2914172 
• 1457086 



18199,00414 The Produif. 



EXAMPLE V. 



Jabtltiply 3546 by ,0725. 

354* 

,0725 

17730 
7O9Z 
24822 



*. * 



257,0850 The Product. 



EX* 
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EXAMPLE I. 

Suppofe I would multiply 58,25435 by 21)234, ^^'^ 
would have in the Produ£i ( as fufficient ) but Two 
Decimal Places^ altho', if thefe Facto&s were multiply* d 
together at large, there would be Eight Decimal Places 
in the Produfij by the general Rule. 

Now, if they are plac*d^ and the Operation wrought 
as above dire<%ed, they'll ftand thus^ 

58,25435 
432,12 



•Mi 



ii6j:o8 
5825 
1 165 

174 

H 
1236,97 

I'he Operation at large. 

58,25435 
21,234 



23 



xi6j; 

582J435 
70 



X 16508 



301740 



17476305 
0870 



1236,97386790 



MX" 
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EXAMPLE XL 

Sttppofe I would multiply 234,012 by 36,089 and 
would nave the Pro^^lNTBGE&s, without any Decimaf 
Farts. 

Here, according to the Directions above, the Unit'i 
Place erf* the lejfer Factor muft be fet under the Unit'i 
Place of the greater j bccaufc all the Decimal Parts are 
to be left out of the Produfl i thus, 



234,012 
80,63 


7020 

1404 
19 


8443 

■ 


The Comtao» Way. 


234,012 
36,08 


18 

1404 
7020 


72096 
0720 

36 



8443,15296 



Pp £ X- 
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EX AMP L'E HI. 

Suppose I would muUifly the Decimal Parts o,234jf6 
by the fame Deemal Parts 09^456, and would have.a 
Produei of Six Decimal Places. 

The Bgures Pi;ACJ>j and the Operation perform% 
scGordiilg to the^DiiiECTXOKs above, will be dius, 

'Q)d34jr6o 
65432,0 

46912 
7036 

117 
15 



,055018 
The Operation atlai^. 



j«3456 

140736 

^ X 1 7280 

'938«4 
70368 

46912 



/ 



,0550183936 



If 
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If Three Decitnal Places fhould be thought a fuffi* 
cient Product by the Multiplication of the fame 
Factors, the Operation would be no mor^ than 
tbisj 

o,2345fi 
6543v> 

46 ~ 
9 

,055 The Product requircL 

When it happens (^ it does in this Exampki) that 
the Number of Figures produced bv this contracted Me- 
thod of Multiplying, are not fo many as are affign^i 
fw Decimal Plages in the Product, the Defect muft 
htfuptlyd by prefixingCYPHEtis in like Manner, as was: 
obferv d under the general Rule. 

And here, I think, it may not be improper to fliew 
that this ContraSlion of Multiplication may be ibme- 
times ufeful or advantageous in Whole Numbers ; as 
in the following Astronomical Calculation, and 
the like. 

Let the Sun^s Declination be required when it is 
in Jaurus 27^ 34^, its greateft Declination being 

STfis win be found by die Rule of Proportion ; tfin^ 

yis the Radius 

To the Sine of the Sun^s Greatest Declination ; 

So is the Sne of its Longitude^ 

To the Sine of its Present Declination^ I e. 

P p a looooa 
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xoooQO : 39848 : : 84402 : The Sine fought 
84402 

79696 
159 3920 
159392 
3I878I4 . 



iooooo)33632!5o896C The Sine of its Present 

Declination == 19® 39' +. 

Here, in this Operation at latge^ becaufe the Five 
laft Figures of the Product are to be cat off^ iofc the 
Five Cyphers of the Divisor, the remaining Ftgures^ 
*viz. the Five /r/?, being the Quotient, SLVidfufficient 
for this Use, may be fecurd by abridging the Work j 
tbusy 

39848 
20448 

31878 

a 

■ T I *< ■ I- 



• 33632 = The iSlN9^of 19^ 39^ 

+3 as above. 

The Reason of this abridged Method of Multipli- 
cation, muft appear very plain by only comparing it 
with the Operation at large, zndjrom what follows. 

'Tis plain, that at what Diftance or Number of Places 
foever fit>m the Unit's Place of dieMuLTiPLiCANiK 
you place the Unit's Place of the Multiplier, juft Jo 
many Places in the Product will be cut off in the 
Integers, or fecur'd in the Decimal Parts i As for 
Inflance i 

If 
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• If you would cut ofF 5 in the Iktboehs^ you let it 
under the 5th Flacb in die Integers from Unity^ 
and b^in to multipty it by the Bgure in that jfth Place ; 
And, 

If you would iecure $ Places in the Parts, you 
iet the Uhifs Place of the Multiplier, under the 
5th Place of Parts of the Multiplicand, and do 
the like. 

Now, by placing x\it reft of the Figures of the Mul* 
tiplier in the Im)erfe Order ^ and multiplying as above 
diredied, 'tis plain that you multiply by the Last 
Figure firfi^ an<|^ the Last, save one, nextj^ and £> 
on y by which means you all along drop thofe Figures 
which ftand in tbofe Places you deGgn to cut off. 



Division cf Decimal FraSiions. 

AS Multiplication, fo is Division of Deci* 
MALs to be pa4S>nn'd, exadly as the Operation 
IS when the Dividend and Divisor are both 
Whole Numbers : But then let the true Value of the 
Quotient be determined by the £6lloy/mg general 

RULE. 

After the Division is perform^d^ there muft always he 
yufi as manyVhACEsof Decimal TAtirs in the DivisoK. 
and Quotient together^ as there are in the Dividend 
alone. 

The Reason of this is mani&ft, it being plainly de- 
duced from that of Multiplication : For, 

Since 
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Since the Decimal Places in thePKOSxrcT^ arifing 
firom the MultipUcatim oi atiy tivo ^ven FA4sro»s> 
muft be always* =c the Nmber diYthcn of Decimaf 
' Parts in both the Factors together ; and fince thr 
Multiplication of the Divisor and Quotient always 
produces the Divii>end, the Ruxb above nuuiferay 
foliows. 

Now, the particular Cases that may happen^ in 
Division of Decimals, zrt four^ viZ. 

I. It may happen that the Places of D^rm^/ Parts 
in the Dividend, do, in Number, exceed Tho^ in the 
Divisor : In wbicb Case, by ^t general Rule^ the 
Excefs muft be cut off for Decimal Farts in the Quo- 
tient. 

II. It may happen that the Number of Places of 
Decimal Parts in the Dividend, is = the Number 
of Those in the Divisor : In which Case, the Quo- 
tient, by the general Rule, will be always Inte- 
gers. 

III. It may happen that the Number of Places of 
Decimals in the Dividend, is lefs than the Number 
of Those in the Divisor : In wbicb Case, Cyphers 
muft be added to the R/j;i&^ i&ni of the Dividend, 
^till the Number of Decimal Places in it, is either 
equal to^ or greater tban That in the Divisor, and 
then (the Division being performed J theQjjoTiENT 
muft, accordingly, be either all Integers (as in 
Case II.) or muft contain a determinate Number of 
Decimal Parts, as in Case L 

rV. It may happen, when the Division is perform^ d^ 
that the Quotient does nbt confift o£ fo many Figures 
as the general Rule requires to be affigned, or cut off 
for Decimal Parts therein : And in juch Case, the 

Defea 
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DefeU muft be fupptfd with Cyphers pre0d^ or placed 
to the Left Hand of the 'Bgures in the Quotient, 
vrhich then will be ^e true Product requir'dl 

^/ wbieb fdrttcular Cases and Directions (hall be 



CASE I. 

EXAMPLE I. 
Let 699.678 be divided by 56.7 5 J*busj 

56.7)699,678(1^14- the ^otient. 
X326 
X927 
2268 



«MMMW 



In this Example^ there bdng three Places of /)e- 
dfxi^/ Parts in the Dividend, and but me in the 
Divisor, the Excefs^ viz* two Figures, muft be 
therefore, by the general Rule, cut of £>r Decimal 
Farts in the Quotient : And thus the true Quotient 

is, not 1234; ^^* 1^3)43 ^^ 1)^34} ^^^ i2)34> ^^ 
the like in others. 



CASE 
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C A S E L 

— X 

E XAMP L B II. 

Siippofe 699.678 be to be divided by 567. 

567)699,678(1,234 The true ^afient. 
1326 
1927 
2268 



o 



CASE r. 

E X ji MP L E III. 

Suppo(e ,699678 be to be divided by ,567. 

09567)0,699678(1)234 The trtu ^tfotim. 
1326 
19*7 
2268 



CASE II. 

EXAMPLE IV. 
Suppofe 672,7 jr be to be divided by %^$. 

3945)672,75(195 The true ^otient. 

3277 
1725 



CASE 
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CASE II. 



EXAMPLE V. 



Suppoie 0,9855 be to be divided by 0,0135. 

0,01 35)0,9855(73 The true ^mtieut. 
405 



In thde 2 laft EocampUs^ the Places of Decimal 
Parts in the Dividends, are re{ped:ively equal in 
Number to Those in the Divisors ; therefore the Quo- 
tients are Whole Numbers, according to the gene'- 
ral Rule* 



CASE III. 



EXAMPLE VI. 



Suppofe 128,2 be to be divided by 5,128. 

5,128)128,209(25 The trufi Quotient as in^ Case II. 
25640" 



<iq CASE 
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CASE III. 

E XA MP LJBl VIL 
Suppofe 976 be to be divided by 0,125. 
0,125)976.000(7808 The true ^otienf per Case IL 

lOIO 

1000 



CASE III. 

EXAMPLE Vlir. 
Suppose 89,8 be to be divided by 6,25. 

6,25)89,80000(14,368 The true ^otient per Caie I. 

2730 
2300 
4250 
5000 



In the foregoing 6th, 7th, and 8tfa J^Mt^tes^ die 
Learner may obferve, that Cyphb&s ard annex d to the 
given Dividends, as Case IIL diredi, in order to ob* 
tain the true Quotients. 



N 



CASE 
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CASE IV. 

B K A MP L E IX. 

Si^pode 4,12993 be CO be ^UviSed by 86yf 

86^)4,1 a99a(,o478 The ;f«9 ,^wriM»r. 

«739 
691 d 



C A S E IV. ^ 

£ X AMP LET. 

Svpo&.090ooo3di4 be to be dividid by 0^x36. 

0^1 36)o90ooo3264C,ooo24 The trm ^^tient. 

544 



And here it jogcf \>t ^alfi) obferv'd, jhat, in the 9th 
Example^ the I>ivi5Xon aflfbrds font 3 Figures in the 
Quotient J ^(herea?, by the genet;al Kvi.e^ there 
ihould be 4 Decimal Places mit^ for there a^ jS^ 
Decitnal Vj.aces injthe given Dividend^ and but one 
in the Divisor ; therefore one Cyf>HER i$ prefixed as the 
4th Case direds, that the Defe/l may be fufplyd^ and 
the true Quotient obtaitfd. 

The Uhe may be obierv'd of Exampk^. 

Moreover, it may be obferv'd, that in Alt the fore- 
going Exatnpks the Quotients are exaft i but when 

Qq a it 
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it otherwile happens (as it very often does) ^iz. That 
when the Division is ferform^d there be a Remain* 
DER^ the Quotient then is Not Ma£i : 

Now, xifuch Quotient be at any time thought not 
fufficient^ you may, by adding always a Cypher to the 
remaining. Number y continue tiie Division in Decimal 
Parts as £ur as you pleafe, 'till at length, either an 
exa^ Quotient (by having no HemainderJ beob- 
tainM, or at leaft, an Approximatton to what Degree of 
Accuracy you think fit : And this is generally the Cafe 
when Vulgar FraSiions are to be reduced to Decimals, 
which has been before fliewn : For, . 

(The Numerator of a FraCiion being of the 
Nature of a Dividend $ and the Denominator, of 
a Divisor) you are to add to the Numerator, or 
Dividend, what Number of Cyphers you pleafe, and 
then diwde by the Denominator, to obtain a Quo- 
tient in Decimal Parts, eza&ly equivalent to the 
Vulgar Fraiiion given, or £o near it as you ihall think 
neceffary to approach. 

See the ieveral Examples under the Rule for reduce'-^ 
ing of Vulgar Fradions to Decimals. 

EXAMPLE XL 
Suppoie 1 6,0 be to be divided hy 128. 

128)16,0(0,125 The exad Quotient. 
320 
S4.0 



EX- 



vi '■"• ; 
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£ X ji MP L B XII. 
Suppofe 2,345 be to be divided by S5,i- 

55»3>»3W(>o4*4oJiO^ + The ^otieut nearly. 

1330 
2240 
2800 
3500 



182 The Retnaindtr, 

In this laft Example there bdng a Kemainder^ the 
Quotient may, according to the Directions above, 
be carried on as far as you pleafe. 

Note^ In Division it is univerfally true that wbatfo^ 
ever be the Value or ^dlity of that Plage, or Figure 
of the Dividend, under which the Unit's Place d£ 
the Divisor, at asking the firft ^e^ion^ falls ; the 
fatns Value or Quality thtfif ft Figure of the Quotient 
will always be of. 

As ( £>r Inftance ) in Exan^U i 

56.7)699.678(12.34 
567 



In asking tht firft ^eftion^ viz. Htm tnanytinms 56,7 
lure there in 699 ? the 6 in the Unit's Place of the 
Divisor, £i11s under the o, which is in the Place of 
Tens in the Dividend s therefore (i) the First Pigur^^ 
of the Quotient, muft ftand in the Place of Tens ; 
wherefore ^ Next Figure (jl) will, of courfe, itand 
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in the Unit's Place j and conlcquendy All Ac follow^ 
ing Figures muft be Decimal Parts. Again, 

In the laft Example 55,3)2,34^C42» ^^• 

553 



In asking the firfi ^ejiion^ the 5 which is in the 
Unit's Place of the Divisor, falls under the 4 which 
is the Place of Tenths, or the iecond Place of th« 
Decimals in the Dividend ; therefore the First 
Bgure obtained in the Qxjotient (wz. /^) is fo many 
Tenths, and muft therefore ftand in the Second Place 
of Decimals ; and to make it do &j one Cypher vqm& 
be prdix'd to it i and (hw o^pu^^ ^c. is the true 
Quotient. 

Acid by this Meiihod (which is a very g^ one) 
may the Value or ^ualitf ef the QuotiiEkt, ia all Cafes 
in pxvisiOH^ be :tnily ((etefmin'^i. 

. Jknd by thefe hAesMs it happens thacthece afc always 
as many Places of Decimal Parts in the Di viaOR and 
Quotient together, as there are in the Dividend. 
And thus the Truth of the ^regoing gcmearalM^jji^zis 
otherwife illufirated and confirmed. 

And now, as I have fliewn hoi¥ to abridge^ occaiion- 
ally, a long Operation in Multiplication, fb I 
fiiall here give the L^^rw^ a Contraction of Divi- 
sion, which may be very ufeful, and fave much La- 
bour^ when the Bsvjsoe. is an irrathnal or inAt(fimte 
Momber, eithv o£Integiers, or Decimal 3f awhcs i v 
vdiene'erithe Jafi Figure in the Dlvsdbci]), or DitvxssOR, 
IS. uncertain ; ior in this Cafe^ all beycoid this Pkmre is 
aUb uncertain ; fb that the Divxdehd iind ZtivisoR 
may, in fitcbJCa/es^ he bpth curtai^J: And tkstattar 

Part 



.-J 
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Part of the Work omitted as unneceffary, and the Con- 
traction performed after tbd f^Mfioff Mftt4d j^ . 

Take as nttny of tbtf firfi Fuifnus df the given 
Divisoi^) as you judge necejfory cy^ fufficient for your 
firfi Divisor, with which hegitL to (Btsde^ and then at 
each following particular Division or Operation^ 
drop or omit One of the FigU&e$ of the Divisor to- 
wards the Left Hand (always having Regard to what 
would arife and be brought to the next Figure, firom 
the Figure fb omitted) and tba5 you muft go on, 'till 
you have got a competent Quo-msNT : An Example or 
two will make all this very plain. 



EXAMPLE I. 
Suppole 1236,97286790 be to be divided by 21,234* 
The OFERAttO)! eoktra£M. 

M,2J4)ia36,97(jf8^5 + 

• • • 

X06170 

17527 
16987 



^M** 



424 

xz6 

Z06 

10 



The 



304 
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The Qfeicatzon at latg9. 



£1,234)1236.97 
Z061 70 



^86790(58,2^? ^ 



17527 
16987 



2 
2 



540 

424 



08 
68 



115 
106 



406 

170 



9:236 



EXAMPLE II. 

Suppofe 864 be t© be divided by 2,12540125, 6^^. 

2,1254)864.00(406,51 + 

• '■ • 

85016 

1384 

1275 



109 
106 

3 

2 



A 



Thus, 
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This, fiys OoGHTKED, is an exceltent OtntraSiiou 
of Division, and of great Ufe in Aftronmical Couvm^ 

TATXONS, 9.g. 

If the Sun*i Dechkatiok' be 190 — 39' — 9" 
when it is in O 27* — 34', find what its Declinatiom 
is when the Sun is at the Spinning of Cancer, viz. 
Its greateft Deciination, by the Rule of Propor- 
tion, tbits^ 

As the Sine of the Sun^s Longitude 57® — * 34'. 
To the Sine odtsprefent Degiination 19® . 39' . 9^^ ^ 
iSb li the Radius, 

TotheiSwofdiciSlr»*s^fMr^j^I)ECiiKAirioK, #.f. 

84402 : 33632 ; : looooo : The Sine fought. 

rooooo 



• • t • 



84402)1)6320(39847 =; the Siw of the Sim'a 

fftateft Dec LIN. 23® . 29'. 
253206 *» •» ? 

* m 

85 "4 
75961 

^75* 

401 

337 

^4 

60 

4 

Kt Here 
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Here, in multiplying by the Radius^ I fet down but 
one Cypher, which gives a Dividend fufficient to help 
me to get the firft Figuke in the Quotient, and for 
the reft of the Quotient, I dimimlb the Divisor, as 
above direded. Again, 

When the Radius is not One of the given Terms 
in the Proportion, the Alvanlage ari&ng from tbefe 
Abridgments of Operation is douBle ^ the One from 
that of Multiplication, the Other from that of 
Division. 

For Inftance: 

Suppofe the iSitn^s Azimuth be demanded whep it 
is 38^ • i8^ high, at I an Hour after 3 in the After- 
noon, and having then 19^ — 39^ — 9^' Nortb Decli- 
nation. 

To find which, the Proportion is this ^ 

As the Cofine of the Sutf^ Height 38^ — 18^, 

To the Sine of the Hour from Noon j»° — 30^ ^ 

So is the Oj/?w of the Sutl^ Declination 19® — 
39' — 9^ 

To the Sine o£its Azimuth from the Abridian^ i. e. 



78478 
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78478 : 79335 I : 94175 • The Sine fought. 
57149 

714015 

31734 
793 

55S 

40 



78478)747137(95203 f= the SineoS *jz-> — 11', 

- ■ * * , which is the Azimuth fought. 

706302 " 

40835 
39239 

159^ 
1569 

27 
«4 



And thus have I plainly and largely (hewn how 
Decimals are to be maua^d in Multiplication 
and Division, as well as in Aoditi6n wd Sub- 
traction. 

I fliall now fay £>methlng 



\ 
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0/ Sexagesimal FRACTIONS. 



IN Sexagenary FraSiions every Integer, is fiip- 
posM to be divided into 60 Pahts^ which are call d 
MiNuTES) or PmiMEs 5 and each of tbefe into 60 
Parts call'd Seconds ; and again, each of tbefe into as 
many' Thirds ; and {6 on, continually in the fame 
Ratio. 

Thus, £>r Inftance, an Hocjr is divided into 60 
Minutes, and every Minitte into 60 Seconds, and 
every Second into as many Thirds, ^c. Alfb, 

Every Degree of the Circumference of a Circle^ 
or of any Arch of the Circumference^ is divided in the 
fame Ratio, into Minutes, Seconds, Thirds, &r. 
Now, 

The Decimal FraSiions are managed C^s has been 
already fbevon) with as much Eafe as Integers are, 
whift this Sexagenary Progreffion is much perplex d^ 
and requires Va.rious Reductions : And, 

*Tis in this the great Advantage of the Decimals 
above the Sexagesimals does chiefly confift, which 
Will plainly enough appear by this one 



EXAMPLE. 

Let it be fupposM, that the Sun^s Annual Courfe thro* 
the whole Circumference of the Zodiac, is perfbrm'd in 
iSsDays^ S Hours ^ i^^ Minutes^ 16 Seconds^ ^6^birds^ 
&c. And let its diurnal mean Motion be Iboght. 

Now, 

t 
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Now, according to the Laws of the Coldm Rule. 
•twill be. 

Days H. 
As the Annual iitne ^6$ ^ s - 49! • 16'' . j^6% 

So the Diurnal S$me^ 24 Hours ^ 

So is the mean Annual Motion 360 Degreesy 




To which End, the Number ofDays^ 365, muft be 
multiply' d by 24, and the 5 Hours ( ac^oining in the 
^eftionj muft be added^ to get the Number of Hours 
in the proposed Time, n)iz. 8765 : Thefe iifo«rj muft 
be reduced into JlCnutes by multiplying them by 60, and 
tfii;»^ the 49^ (in the ^ueftion J to the Product, 
which makes the Number of Minutes in the proposed 
Time to be 525949 ; but then theft Minutes are re- 
du^d into Seconds (by multiplying by 60, adding the 1 6^^ 
to the Product) which Seconds are in Number 
31556956^ And laftly, Theie Seconds, being, in like 
Manner, reduced into fbirds^ adding 46% we gain 
1893417406 ^birdsy which are =3 the Annual Time 
proposed. 



D.?/.? 



\ 
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Days H ] u /// 
365 • 5 • 49 • i6 • 46 

X 24 

i46if 
730 



8765 Hours, 
X 60 



525949 Minutes. 
X 60 



31556956 Seconds. 
X 60 



1 89 341 7406 thirds. 

But now, the Annual Tim^ being thus reduced to 
Horary Thirds, the Diurnal Time, or i Day^ muft 
alfb be reduc'd into the fame^ by nsulttplying it firft by 
24, and then tlirice continually by 60, whereby one 
Day will be found ==? 5184000 Thi&x)s^ 

I 

X 24 

60 



1440 
60 

86400 
60 

5184000 thirds. 



This 
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This Preparation being made, the ^efikn may be 
ftated after this Manner 3 

If in a whole Tear^ i.e. in 1 89341 7406 Horary 
Thirds, the whole Circumference be peiibrmM, 1. e. 
360 Degrees^ how many Degrees will be pais'd over in 
<?iif Day, /. f. in 5184000 &rary Thirds? 

And the Operation of the Rule of^bree being rightly 
performed, 'twill be found that, indeed, not one whole 
Degree is pais'd over in one Day, but only llUViUo6 
of a Degree, as is manifeft from the adjoin d Froce^. 

/// /// o 

1893417406 : 5184000 : : 360 : to boivtnany^ 

360 

311040000 

1 55 jf2oooo 



1893417406)1866240000(0 T §l!4??4oy of a Leg. 
But laftly. 

That this mean Diurnal Motion thus £)und, defign'd 
by the ordinary Fraffion o lUUiUot of a Degree^ 
may be exhibited in Sexagesimal Parts^ by the fol* 
lowing Method, nMz. 

Multiply the Numerator by 60, ail4 divide the 
Product by the Demominator ; and the Quo- 
tient Ihews the Minutes; and the Remainder, 
after Divijion^ if there be anyy being likewife muldply^d 
by 60, and the FxoDtJCT divided by the Denominator. 
of the giwn Fra^ion^ the Quotient will exhibit the 
Seconds -y and thus, alib^ are the Thirds, Fourths, 
^c. produced, by continuing this Fradice as long as is 
needfid. And tnus, at len^h, the Sun's Diurnal mean 

Mtion 



7} 
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Matm is &und in Sexagesimai. "PmU to be o Det, «« 

59' - 8! - ^9"L — Vf'" ▼eiy «»att!y. 

1866240000 
60 



»** 



f 89 341 7406) 1 1 1 9 74400000(59^ 

9467087030 

17303529700 
17040756654 

262773046 
60 



MM 



1893417406)1^766382760(8'', 

15147339248 



^i«- 



61904351a 

1 89 341 7406)3 7 X4261 0720(19^;! 

1893417406 

18208436660 
17040756654 

X 167680006 

60 



1893417406)70060800360(37"!':^ 

56802522x8 

X325827BI80 
I 3253921842 






495^5)9 



Sot 
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But now the whole Buiinefs is preftntly perfbrm*d, 
and with the leaft Pains, by Decimal FraSiions s for, 

r 

SuppoGng that the Sun's annual Courfs is performed 
through the whole Circumference of the Zodiac in 
Lays iSs^^A^SSSi the diurnal Motion will be found, by 
cne only Operation in Division, to be 0,9856463735 
very nearly, as is manifeft by the Calculation. 

Days Legr. Day Deg, 

jfiSy^A^SSS • 360 ; : i ; 0.985646374 

X I 

365,242555)360,0000000, 6^^^.(05985646374 

3128170050 
2062296100 
2360833250 
1693779200 
2328089800 
1366344700 
2706170350 
1494724650 

83754430 

And now, that both this Propofition in Decimal 
ParU^ and its Refblution in fucb Farts, are of the fame 
Value with that laborious one in Sexagesimal Parts^ 
will, in the next Place, appear, where I fiiaU fliew the 
Method of reducing Sexagesimal Parts to Decimal, 
and Te^^s to Tb£m. 

Firft then, I ihall fliew how to reduce Sexagesimal 
Ptarts .to DiBoiMAL oms. 

SfiXAGESfiMALs acc tumcd mto Decimals by dinnd^ 
^ by 60 } thus ^kLt Sexagesimal 0^,75^, divided 
by 60, *qmes the ^JaM/tf»^3>fioiMAL ,75 dPan Hour, 
for, 60 : 45 : : i ; 0,75. 

S r But 
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But if there are feveral Species or Degrees of Sexage- 
fimals annexM to the Integehs (as in the proposed 
annual Quantity of 365 Days, 5 Hours, 49^ i6" .^6'"^ 
flich fexagefimal Parts (and, indeed, any other Quanti- 
ties defign d by many Denominations, mutatis mutandtsjf 
are reduced to Decimal Parts by the following Method j 
thus, 

Becaufe in this Inftance every Sf'hitd is -^ of one 
Second^ and every Second ^ of one Minute^ and every 
Minute 3^0- of an Hour^ and every Hour -^ of one Day ; 
therefore 46 thirds are = ^ of one Second^ i. e. ( by 
dividing 46 by 60) 'tis 0,7666, &c. of a Second -^ and 
fo 16'^. 46''^ are = 16,7666 of a Second; and fince 
thefc Seconds are fo many Sixtieths of one Mnute^ by 
dividing 16,7666 by do, we get 0,2794 of a ikGfffi/^f ^ 
and thence 49' : 16'^ : 46 ( = 49' . 16^^,7666) are = 
49^,2794 of a Minute : 

And, in like manner, fince Mnutes are fo many 
Sixtieths of an f/o«r, by dividing again by 60 . 49^2794. 
is = o'*,82i3 of an Hour ; and fo 5 Hours 49'. 16'^. 
46'''^ are = 5^8213 of an Hour : 

And laftly, Becaufe an Heur is -^ of 3i Day^ 
5^,8213 divided by 24, wiH quote 0^,2425 of SiDay; 
and fo 365 Days^ 5 Houfs^ 49' . 16^' . 46'^^, arc very 
jiearly == 365^,2425. 

6o)46.oooo(o'',7666 6o.)i6.76d6(o',2794 

H. D. 

60)49.2794(0,8213 24)5,8213(0,2425, 6^r. 

• Thus we fee the Propofition of the iSini's annual Courfe 
being 365^,2425, ^c. is agreeable, or of the fame 
Valu^ with It when proposed in Sexagefimal Parts. 



t' 



And 
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And now I (hall ihew how to reduce Decimal ^atts 
to Sexagesimal ones. 

As Sexagesimals are tutrld into Decimals by di^ 
wdinx by 60, fb, on the contrary, Decimals are 
turn a into Sexagesimals by multiplying by 60 ; thus. 

The Decimal 0,75 of an Hour^ multiply'd by 60, 
produces the equivalent Sexagesimal 45' : For, 

H. H. 

I : 0,75 : : 60' : 4/ 

And when there are any Residual Decimals^ they 
muft be multiply d continually by 60; thus, for In- 
flance. 

The diurnal Motion of the Sun^ Gr. 0,085646374 is 
reduced to the Sexagefimal Parts^ 59' . 8^' • 19^^^ . sf^^ 
very nearly, as is manifeft from the following Opera- 
tion. 

0,985646574 

X 60 



590x38782440 

X 60 



' • 



80 326946400 
X ^o 

ip^'Oe ^6784000 

X 60 

37*0007040 



&€% And 
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And tbtto we ^Ife fee that the Kefihithn of the fame 
PaoposiTioN, in Decimal PArts^ \s of the fdme 
Value with That more laborious one in Sexage- 
simal Parts. 

Mr. Oughthed's Method of rtdncing Sexagesimals 
to Decimals^ and the contrary^ is tbis^ viz. 

To redme Sexagesimals to Decimals, he fits the 
Sexagesimals under thelNTBGE&s in an obliqueDefcent^ 
each one Place forwarder towards the right Hand, and 
then divides each by 6, beginmng.with the foweft^ and 
fetting each Suotiem in the Kank next above it, 'till he 
comes to the Integers i thus, 

Gr. 
0,985646373 are the Decimals feund =: the 
'59.13878240 Sexagesimals Gr. o . 59^ 8^ 

And on die contrary, to redMce Decimals C&ppdk 
Gr. 0,985646374)10 Sexagesimals, he multiplies mem 
continuaUy by 6, and writes the ProdtUls under one 
another, cutting off the Sexagesimals in an obliqae 
. Deicent, tacb one l^laoe &ther towards the rigbc 
Hand -, thus, 

o.9tjr646374 x 6 
'59,1 3878*44 
33*69464 
'*i9,6i6784 
^*37,oo7 

Thus the j^ven Decimals Gr. 0.085646374, are 
ibund s=s the Sexagbsxmau Or, o . $9* 8" . 19"' . 37*^ 
Vtty nearly. 

And 
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And thvi$j I think, Asthonomical, or Sbxaoe* 
siMAL Fractions^ have been fuiliciently handled. 

In the next Place I (hall treat of Evolution, or the 
ExTaACTiNG of Roots. 



The lLyxt2i^0Ti of the Square Root. 

• 

WHEN ^^ Number (whether wbole^ broken^ or 
mio^dj is multiplied by itfelf, the Produif ob- 
tained thereby is call d the Square of that 
Number y and contrariJy, S'baP Number from whence 
iuch Square ariies^ is call'd the Square Root thereof ^ 
thus, 

9 is the Square of 3 ; for 3 multiply'd by itfeK^ 
produces 9; and thus is 625 the Square of 25^ for 
25 X 2 jf = 625 : 

And, on the oontrary, 3 is the Square Root of 9 j 
and 2jf the Square Root of 625. 

And thus the Square Numbers^ whofe Roots are 
the 9 Digits J are as e^^refs'd in the following 

TABLE. 



StnateeS 1 I 4 I 9 I 16 I 25 | 96 I 49 j 64 I 81 



Rooto |i|2|3' 4 5<^' 7 I 8l 9 



To extraft the Square KtM then of any proposed 
Kumber, is to find out^ by lome Method or other, a 

Number^ 
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Number, which being multiply 'd into itielf, will pro- 
duce the Number proposM : Not that the Root can be 
exadly extraAed out of every proposed Number what- 
fbeveri for there are an infinite Number of Numbers 
that may be proposed, whofe Square Hoots cant poffibly 
be precifely exprefs'd in Numbers : As for Inftance, 

The Square Root of the Number z can t, there being 
no efFable Number (whole or brokenj which being mul- 
tiply'd into itfelf can produce z : And fucb Numbers arc 
commonly call'd Su&d, or Irrational ones. 

But tho' we can't always extraH the IE^hilct Koot^ 
yet we may approach it very nearly, as Ihall be fliewn 
by-and-by. 

Whate^r then the Number be that is propos'd, we 
muft always imagine it to be a ferfeSi fquare Number 
Cbe it fb or notj and proceed to the extr ailing of its 
Root after the following Manner. 

When the Square Root of any Number is to be ex-^ 
tra£ied^ it is convenient to diftinguiih it Into ieveral Per- 
tions^ by Points iet over the prober Figures^ viz. by 
putting a Point over the Place ot Units, and thence 
proceeding towards the left Hand, and putting a Point 
over every ether Figure ^ and fa many Points as are in 
that Manner plac^d^ oifo many Figures the Square Root 
fought wiH confift : The Keafon of which is manifeft 
enough from the very Conftitution of a, Square : For, 

Suppofing the Root 500 to be multiplv'd by itfelf 
jfpOj the Sqy At.E Number produced will De 250000, 
i. e. 5 with z Cyphers^ multiply'd into 5 with 2 Oypb^rs^ 
will make juft 25 with 4 Cyphers ; and fo eUewhere, 
every Cypher or Place following z Figiire in the Root, 
makes two in the Square : The Pointings therefore arc 
•rifer'rf accordingly. 

EX- 
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EXAMPLE I. 

Let us extradfc the Square Root out of the Number 
78783376. 

Having firft pointed it as above dire6ted ^ thus. 



• • • 



78783376 

Seek a Number for the firft Figure of the ^otient^ or 
Rjoot^ whofe Square (hall be equal to, or the next lefs 
Square to 78, the Figures to the firft Pointy and you*ll find 
it to be 8 : For 9x9, or 81, is greater than 78 ; and 
8 X 8, or 645 lefs ; wherefore 8 will be the firft Figure 
of the Koot y the Value of which is indeed 8 thoufand ; 
for by the Number of Points you fee the Koot will con*- 
fift of £>ar Figures. 

This 8 therefore being placed in the ^uofientj a* the 
firft Figure of the Root^ from 78 lubtra^ 64, the 
Square of 8, and to the Remainder 14, bring down the 
next two Figures, wz. 78, the Figures to the next 
Pointy and youMl have 1478 , and then, to obtain the 
next Figure of the Root^ you muft divide this 1478 by 
16, the Double of the patient 8, viz. neglefting the 
laft Figure 8, fay. How many times is 16 contained in 
147 ? and ( upon Trial ) you'll find it to be 8 times ;. 
wherefore place this 8 in the ^wtient (being the fecond 
Figure of the Root) and alio annex it to the Divifor 
16, which, by that means, becomes 168 ; then multi- 
ply this 1 68 by 8, the Figure laft obtained in the Root^ 
and fubtraft the Produfi 1 344 from the afbrefaid Num- 
ber 1478 (fbmetimes called the Refol-vendJ and there 
will remain 134 ^ to which bring down 33, the Figures 
to the rttxt Pointy and you'll have 13433 for the next 
Bjefolvend : 

Now, 
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Now, to obtain the third Figure of the Rootj this 
RefdJvendj neglcding 3, the laft Figure, as before, 
mufl: be divided by 176, the Double of the ^otienf 
88 ^ by which DiviGon you U find the third F^ure of 
the Root to be 7, which place in the SuoHent^ mi 
annex to the Dtvifor 176, making it 1707 ; then, as 
before, multiply this 1767 bv 7, the Figure laft obtain'd 
in the KoQt^ and fubtraft the ProduSi 12369 from the 
laft Kefolvend 13433, and to the Remainder 1064, 
bring down the two laft Figures 76, and you'll have 
106476 for the laft Buefol'vend, 

And laftly, to obtain the laft Figure of the Ro^r, 
divide this Jaft KefoPvend C negleding its laft Figure 6 ) 
^xaAty a£er the fame. Manner, viz. hy &yi^g, How 
many times is 1774 (the Double of the^uatient 887) 
contained in 10647, and you'll find it tobe 6. which 
place in the patient ^ and annex to the Di^or 1774^ 
making it 17746 ; and then, by multiplying and fub- 
<tm<9!ing, as you did before, you'll find o nemain^ 
wbereiope the Bufisefi is done, and the Sguare Root 
estrajfted, itppears to be exa&ly 8876 ^ which Jseafily 
prov'd ^to be the T&uc Root fought b^ multiptyjng 
it into itfel£ 

The Atitbtnelical Operation, pursuant 'to the.foae- 
gohig DiFe^ons, follows at la^e. 



78783376 
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78783376 ( 8876 == the Roo^ Ibught. 
64 8876 

168)1478 53*56 

1344 62132 

— -. 71008 

1767)13433 71008 

12369 



17746)106476 
106476 



787^3376 



o Remains. 



EXAMPLE II. 



Suppofe the Square Root of 368863 be to be ex- 
traded. 

m . f . 

: The WojtK, by the foregoing Method, will ftand 
thus, 



• • • 



368863(607 
36 

1207) 8863 
8449 

414 Bumains. 

Let die Learner here obfave, that the* the firft 
Bxampk propos'd, 7878337^* ^as a /»«/tf^ Square 
Number, its exa£i Root being extracted without any 
tliirig "remaining, yet this fecond proposd Number, 
368^6 jj is a Surd, as appears by the Remainder 414, 

1* t whereby 
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whereby he may know that the Number 607 is not the 
Square Root of that orooos'd Number prccHcly, but 
that it lis fcmedung (mo not an Unit J too littkj 608 
being too mueb ; yet bow much the true Root is greater 
than 607, can't pofHbly be precifcly difcovered Sy any 
known Rules. < 



I 



Wlierefore, iif you would approach nearer the true 
Root of this, or of any other proposed Suild Number, 
ou muft carry on the Approximation in Decimal Farts, 
y adding to the Remainder two Qfpbers at each 
Operation. 

Thus, in this Cafe, the Remainder 414 having two 
Offbers annex'd to it, becomes 41400; which being 
divided by 12 14, the Double of tiie Quotient 607, ex- 
hibits 3 tor the/rf? Decimal Place in the Root ; then 
having according^ plac'd 3 in the Quotient, multiply 
znAfubtraSl ftill according to the foregoing Directions, 
and the next Remainder will be found to be 497 1 : 

And ib again, by adding two more Cyphers to this 
Remainder^ tne Work may be repeated and carried on 
at Fleafiire, 'till at length comes forth the Root 
607,34092, &f. as appears by the whole Operation 
following. 



• » 



£688^3 
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• • 



3«8Wj(^-l4<»** '^*' 



8449 



• • 



1214O41400 
36429 

■ ■ > 

121464)497100 
485856 



Mw* 



12146809)1 1A446060. 
10932x281 

i2i468i82>|n87i9oo 

242936364 



6893550 



After the lame Manner the Square Roots arc to be 
extraked out of Beczmak Nimteri. 

Thus the Root of 6225,21 is 78*^9 j and the Root 
of 6556,999 is fio,97, &c. and theRoor of 0.06556999 
is ,25606, ec. as is manifcft fitttt thb/fl»owia!g Opeka- 

txons. 



- . > 



^ T t a ^ "^P" 



• w , 



»vi.«»*»»r' 
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EXAMPLE ni. 

Let the Square Root be extra^d out of 6225,21. 



• • • 



6225,21(78,9 
49 



148)1325 
1 1 84 

15^)14121 
141 21 

O 



EXAMPLE IV. 



• • • • 



«4 



1609)15699 
- 14481 



16187)121890 
I I $309 

8581 



SXi 
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EXAMPLE V. 



• • • • 



0,06556999(^25606, i^c. 
4 

22$ 

506)3069 
3036 

p 

51206)339900 
307236 

c 

32664 

Hence 'tis plain, that by this very Method the Square 
Root of any Vulgar Fra£iion may be extraSted^ the 
proposed VuLGAB. FraCiion being firft reduced into 
Decimals ; thus, 

EXAMPLE \l. 
Let us extraH the Square Root of ^. 

In the firft Place the Decimal Fraffm equivalent 
to this proposed Vulgar one 3^, will, by KeduSlioUj h% 
found to be 0,0625, whofc Root, extrfided by the 
Rules above taught, is equivalent to the Root of the 
given Vulgar Fraffion. 

• « • 

0,0625(0,25 

4 

4^)2*5 

o 

Thua, 
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Thus, 0,25 is found equivalent to thd Root required ; 
for, 

0,25 X 0,25 == 0,0625 a= ^. 

But when the Numerator and Denominator of 
the propos'd Vulgar Fra£tion^ are both of them/>^r- 
fe{i SquARE Nunobers, as they are in this Example^ 
you have nothing to do but to extrali the Roots of 
them feverally, and the Root of the Numerator of 
the proposed Fraction, is the Numerator of its 
Root ; and the Root of the Dbnomikator of the 
proposed Vkactiosj is the Denominator of its Root ; 
as here. 

The Root o( the Numerator 4 is 2, and the 
Root of the Denominator 64 is: 8 ; thus, 

f ( « 09^5) is fixtwli to he the Root of xYk propos'd 
Fraction ^: And this is evidently the true Root 
from the Nature of Multiplication of FraSlicns 1 
for, 

I X I, produces its Sq^u are ^ : And the Bte in 
, others. 

But when either the Numerator or DbNOMiKATOR 
. of a prot)os*d Fk action hatb ncft a perfect Square 
ItooT, then reduce it to Decimau, and proceed as 
before. 



A 



o 



BX' 



r 
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E X A MT L E VU- 

Extradl the Square Root of {• 

This proposM Vulgar PtaSilon^ tum'd i«o a 
Decimal oney becomes 0,625 ; th^ Square Root where^ 
of may be found to be 0,790569, &r. thus, 

• • • 

0^62^.0(9^790569 =s the Root (bughf 
49 very neariy. 

i49)»35o 

xjfSajf^poooo 
79025 



158106)1097500 

1581129)14986400 
142^0161 

656239 TheRmainder. 

Nbtey That the Decimal out of which the Root is 
to be extrailedy muft always confift of an even Num« 
ber of Places, as Skvo^ FoWy Six^ Eighty Jetty &c 
Places ; wherefore, to the proposed Decimal, if it 
confift of an add Number of Places (as in the laft Ex^ 
ample J I annex one or more Cyphers at Pleafure, and 
then proceed ao the J^xthaction of its Root. 

Note alfoy That, in order to prove the Root to be 
Tkuly extra/Sedy fb ;Bur as you have thought fit to ap- 
proach, you muft, after multiplying iuch Root into itielf^ 
to the Praduff add the Remainder^ and f]£ it be truly 
extracted) the Sum wiU he the Sukd Numhr proposed. 

I (hall 
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I fhall now give a Dbmonstkation, or a rational 
Account of the foregoing Method of extraffing the 
SquARK Root. 

The foregoing Method of extraeiiHg the Squarb 
Koot of any Number, 4s deduced from Prop. IV. Book IL 
of Euclid, which aflerts, and 'tis there demonfiratedy 
That^ 

If any right Line be divided into two unequal Parts^ 
the Sq^uare of the Whole Line is = both the Squares 
of the Parts added to twice the RjeSlangle contained under 
the Parts. Or in other Words, 

The Square of the Sum of any two Numbers, is = 
the Sum of the Squares of thole two Numbers, toge- 
ther with twice the Product ^ under thofe two Numbers : 
Thus, for Inftance, 

Let the Une AB eoriCft of 20 equal Parts ^ and the 
Line A C of 8 of the likfi Parts. , 

Now the Square of the Line A B, /. e. 20 x 20 is 
= 400 i and the Sq^uare of the Line A C, 1. tf. 8 x 8 
is cs 64 i and the ProduSi or KeSlangk under thofi two 

lines 
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Ufus is s 160, f. e. sc to X ft ; thqi. Double of which 
Produif is == sao : Nov 400 + 6a th izo is » 784 
s=: 28 X 289 I. ^. = the Square of tne Sum of the two 
proposed Numbers, 20 and 8, or of the Whole Line 
BC 

Hence therefore arifes the Reason of the foregoing. 
Method oiextraSiing the Sq^uajle Koot: For, 

• • 
If B Cj or the Root of this Squahe Number 784, 
was to be extraiied^ the firft Figure we fhould ( by the 
precedent Directions ) obtain in the Root, would be 
2, whoie true Value is 20, fince it ftands in the Place 
of fens^ the Root fought confifting but of two Figures^ 
which we know by the Number of Points : 

Now 20 being known to be a Part of the Root 
fought, it's manife;ft, from the forementioned Propofi^ 
ft on 01 Euclid, that if the ,^uare of this Part 20 
Cnjik. 406 J be fuhtraffcd from the whole given Square 
784, the Remainder ^Hj^ is equal to the Square of the 
remaining Part of the Root fought, together with twice 
the Product under the known Part 20, and the (as 
yet), unknown Part of the Root fought ^ but it's alrea- 
dy WfiU known from common Multiplication and Divi^ 
fion^ that if once this Product be divided by the known 
Part C or Factor ) 20, the Quotient will be the 
other Part required j or. \i twice this Product be din)ided 
by twice^ the XiiQ^jun Part of the Root, the Quotient 
fcall be the other P^rt^ which is evidently the Reason 
why the firfl ,Jrfg(^jrc pi the Quotient or Root fought, 
is dbulVd for a Divtfor : 

Thus the Remainder 384 divided by 4 (the Double 
of 2) that is, indeed, by 40 (the Double of 20) quotes 
8 for the other Part of the Root fought ; which laft ob- 
tain'd "Nutnbef 8,' annexed to the Divifor 4 (as above 
directed) makes it 48 ; which 48, multiply d by 8, mult 
neceilarily produce a Number equal to the Square of that 
. ^ U u Part 
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P4rt % together with the DMO^k of the PubiixrcT mi» 
der the Parts 20 and 8, and c6ii&^iieatly naPbing can 
remain 3 for^ 

^wice 20 X 85 that is 40 x 8 + 8x8 is 48 x 8 s 
384 : Whence the Reaso^t fcr annexing the Quotient 
Bgure to the Divisor, in the Manner bejfbre taught, 
and of the f^j? of the Process, is plainly feen. 

Thus B C, or the Rqot of the proposed Squafjb 
784, is found to confift of the two Parts 20 and 8 /'. e. 
the Root Ibught is 28. ^ • • 

But now, if the Root confifts of more than two 
Figures^ it may neverthelcfi be imagined to be com- 
posed but o£two Numben, or Parts. 

• • • • 
As the Root of the firft Example 78783376, confifts 
c€ the /o«r Kgures 8876, yet may be conceiv'd to be 
composed of the two Parts 8870 and 6 j but fince the 
firmer of thefe Parts can't be conveniently dtfcover'd 
at once, it is neceflary that we feek it out by piece- 
meal (as we do the Qpotient in common DivisioiO 
by repeating the Operations as dften as there is 
Occaiion. 

Thus having defcry'd 8 ( /. e. 8000) to be the fiift 
Figure of the Root, by douhfit^ it for a Dxvisok. I 
proceed (as before taught) to aiicover the next Fm^e. 
s«d finding it to be 8, I have got 88 O- «. 8800) iiJ 
the Quotient j all which. I then confider as the /fr/f 
Part of the Root, which I double for a Divisor and 
begin (as it were, de NovoJ to find the ueM Figure 
which is 7 J and then again, haying got 887 //. e. 8870^ 
Ml the Quotient, I ufe /f as one Part of the Root 
fought, by douhling it for a Divisor, in order to find 
vt» other Part, viz. 6. 



And, 
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And, in like Manner may a Root confifting of any 
Number of Places what&evdr, be confider'd as one com* 
pos'dj3f two Parts CcaD*d a Binomial BuootJ and be 
tKus- gradiiaUy'^Qxtra^edi 

> 

And now, haring given ample Dire&ions for eoArOSi^ 
i«i^-the S^ABr& Rieer^ and plainly prov'd the Truth 
thereof, I (hall ihew the Learner how to extrad the 
Cube Rx>ot. 



The Extraction of the Cube Root/ 



A 



L L Y^om^iL^ arHe fromtf the Muhiplicatim of the 
Stt>t, or Root, Mce or f»of^ nV»irj continnaily 
iMoitfelf; thus, 



As any Number ( as a Root ) muftipt/d into it&l^ 
produces a Sq^uahe, or fecond Power, fb again, that 
FiGo»Tr<dT ov S<^i;ailI> im6ii^i[^'<^'mfo the /SyMir R^t, 
pfoduces^ a CuB^y ^ tbfrd F^'^wai ^^ ^^^ NuiM^ 
mxtL whencb fuck Cxjbb' arift^ ii catPd the Cxjik'k 
Rmt thereof 

Thus 343 is a Cube Number^ whofe Root is 7 ; for 
7 times 7 is 49, the Square of 7 ; and again, 7 times 
49 1^ 343) ^'^^ Cube of 7. 

And; on the cow!raTy, 7 is ri* CuBfi K<iof of 343 ; 
and thus the Cubes, as well a^v the Sx^iAKEs of the 
9 Digits J are exprefeM in the following 



U u 3 TABLE. 
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TJBL E. 



Cubes I I I 8 I 27 I 64 I I2j Ui6 f 343 I 5ig t izg 
Sduares I i I 4 1 9 < 16 I 25 1 . 36 t 49 I 64 I 81 



I Roo^J 1 1I2I3I4' 5' 6t 7l 81 9 



To extraR the Cube Koot then of any proposed JVkrw- 
l€f^ 15 to find out a Number which, being muUipl/d 
into /fj Square, will produce the Cube A^m^^ pro- 
posed : And ibis may be done by the following Method. 

Firft, Let the proposed Number be properly diftin- 
guifh'd into Portions by Points, viz. by putting a 
FoiKT over the Ptof 'of Units, and from tberite over 
every third Rgure towards the left Hand, as in the J%/- 
lowing Example; and fo many Points ^i^ are in that 
Manner p/^r*rf, of yi many Figures the Cube Root re- 
quir'd will confift : 

P<W 5 with two Cyphers^ multiply *d by 5 wicfr two 
Cyphers^ makte zs with four Cjfpbers ; ^d this again 
into 5 with two Cyphers^ makes 125 with fix Cyphers 
afi:cr it ; every Cypher or P/<^^^ following a Figf^re in the 
Root, making two in the S(^ua&e and three in the 

CuBB; 

• ^ ■ 

EXAMPLE I. 

Let it be proposed to extrali the Cube R^^ out of 
the Number 146363.18^ 

Having duly pointed the proposed Number^ as the Con^ 
fiitution of this Power requires ; thus, 

» • • 

1463631S3 

I fee 



f 
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I fee by the Number of Points, that the Root is to 
^confift o£ three Fxgu&bs. 

Then I feek (by myielf, or) by Help of the forego- 
ing Table, a Number for the firjl Figure of the Root, 
Mtnofe Cube is the greateft in the Table thzt*$ below 
146, the Figures to the firft Point, which I find to be 
5, and place it in the firft Place of the Quotient 5 and 
having fubtraSfed its Cube 1^5, from 146^ there will 
remain zi ^ to which Remainder I bring down, or annex 
363 Ci.e. the Ftgures to the ;/^x/ Point) by which 
Means I get Ac Resolvend 21363. 

Now, to get a new Divisor ( which muft be found 
at ^/^^i? particular Operation) 1 fquare the Quotient, 
and triple that S<^u are s thus, 

S times 5 is 25, and 3 times 25 is 75, which I fct 
for a ««i; Divisor : Then, to obtain the ne^t Figure 
of the Root, I ask. How many times 75 I can have in 
213 ^/. ^. in ^// the Figures ot the Resolvend 21363, 
lave two J as in extraSting the Square Koot^ it was in 
all the Figures fave owj and finding it /?e;/V^, I place 2 
ia the Quotient ( as xhefecond Figure in the Root ) 
by which I multiply the Divisor 75, and place the 
Product 150 two Places Ihort of the laft Figure of 
the Resolvend ^ as may be fcen in the Operation 
following : 

• « 

Then I fquare 2, the laft Figure of the Quotient, 
and it makes 4 ; which Square being multiply d by 3 
times the former Figure of the Quotient (i. e. by 3 
times 5, or by 1$) makes 60, which \&t one Place 
farther on the right Hand ^ that is, one Place Jhart of the 
laft Figure of the R.esolvend. 

And iafWy, I Cube 2, the lafl Figure of the Quo- 
tient, which is 8, and fet it ftill one Place farther on 

to 
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to the right Hand^ under the Resol vend, w;z;. under 
the Figufi 3, then I aid ^i^t three ]^odu<;ts together, 
and jubtraSi their Sum 15608 (which muft nc^er be 
gr^^^rthantheREsoLVE.ND)frointheREsoLVENDai363, 
and find 5755 remaimng ; to which Remaifider I bring 
down, or annex the next three Figures 183 fi.e. the 
Kgftres to rfie next Point) whereby I get 5755183 for' 
the next Resolvend. 

In like Manner, by repeating the fbregohig Work, 
I obtain every foUovtjing Figure of the Root 5 thus. 

To get the fWriand laft Figure thereof, Ifquare All 
the Quotient 5^ and triple that Square, which pro- 
duces 8 112 for a new Divisor : 

Then (as before) I ask. Hew many times is 8 112 
contained in 57551 ( i. e, in all the Figures of the 
Resolvend 5755183, fave two) ? Or, How many times 
8 in 57 ? And ( upon Trial") I find it to be 7 times, 
which 7 I place in the Quotient C^^ing the lafi Figure 
of the Root) ; 

Then I ftiuliipfy the Divisor 8112 by this lajl Figure 
7, and fet the Product 56784, two F^ures Jbort of 
the laft Figure of thei Resolvend, as bcfiwe : 

Then I multiply 49, the Sc^uare ofthe lajl obtainM 
Figure 7, by 156, the Triple of (52) all tht firmier 
Ffgures of the Quotient, and fet the Product 7644 

one place, farther on to the right Hand: 

And, laftly, under this I^oduct, but I^H' one Ptace 
farther on to the right Ihnd^ liet 343, the Cube of 
the laft obtained ^^«r^ 7|j and then \Md theft ibwe 
Products together, as before, and ri?«frSu!»f 5755185, 
being fubtra£ted from the laft Resolvend,, leaves o 
remaining. 

2 Whence 
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Whence it is evident, that the Cube Root of 
146363 1 83 \sexa6ily 527. 

The Learner muft obferve, tshac whene'er the Sum 
of the three forementioned Products is greater than the 
Resolvend, 'tis a Sign that the ^otient-ViGVKE was 
taken too great^ which muft be correded by placing a 
kjfer Figure in the Quotient. 

The whole Operation, according to the foregoing 
Directions, will ftand thus. 



146363 183C527 =: the Cube Root fought 
21363 



150 
60 
8 

15608 



575518$ 

56784 
7644 

343 
5755183 



• 



» 



which 



^'t6 0/ ARITHMETIC. Chap.XVIL 

Which may be thus Fi.ov's} 

527 s: the Root. 

527 

3689 
1054 
2635 



^777*9 = the Sq.uare. 

527 

1944103 

555458. 
1388645 

146363183 = the Cube. 



When o remains, after the Operation is finilh'd, 
we may be certain that the proposed Number ( as that 
above) is a perfe6i Cube, wbofe Root is precifely 
Extracted ; but bere^ as well as in the Extra ff ion 
of the S(^AKE Rooty it very often happens, that the 
Number proposed is a Surd one, «;i&o7^ Root can ne- 
ver be truly Extracted, h\xt fometbing will always 
remain i but yet, in fucb Cafe^ the Root may be cofp- 
tinu^d on in Decimal ?arts to what ExaSinefs we 
pleafe, by continually annexing to the Remainders 
Three Cyphers (as the Nature of this third Fowevl 
requires ) and repeating the foregoing Process s as in 
the ft)llow2ng Example. 

EXAMPLE II. 
Let the Cube Root of 2 be proposed to be extraSfed. 

The Operation will ftand thus, 

• • • 

2(1,2599, 
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2(1,2599, &^. The CuBB Root nearly. 

I 

2)1000 



6 
12 
•8 

728 

432)272000 

2160 
900 
125 



225125 



46875000 

421875 
30375 
729 

4249X979 

4383^021000 



mm0» 



42797187 
305937 

4282778799 

100242201 Kmaindtt. 

Z z And, 
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And, to Prove fucb Root to be thus far truly 
Extracted, to the Cube thereof you muft add the 
Remainder^ and the Sum will be the Surd Number 
proposed 3 thus. 

The Cube of 1.2S99 is 1,999899757799 ; to which, 
if the Remainder 100242201, be addedy the Sum will 
be 2, the very Surd Number propos'd. 

After the lame Manner is the Cube Root of any 
Decimal Fraction to be extraffedj as muft neceflk- 
rily appear very plain, when the preceding Practice 
is rightly undcrftood 5 and therefore I think it needleis 
to give any more Examples. 

Hence *tis plain, that the Cube Root of any Vulgar 
Fraction may be found in Decimals by the fame 
Method 5 the given Vulgar Fra£iion being firft reduced 
to a Decimal om^ confifting of a fiifficient Number of 
Places ; the Cube Root of which fliall, in Decimals, 
be very nearly equal to the Cube Root of the Vulgar 
Fra^ion propos'd ^ thus. 

If the Cube Root of ^ be required, its equivalent 
Decimal may be found to be 



0,428571428571, &c. 



The Cube Root of which will, by the foregcdng 
Directions, be found to be 0,7539, ^c. which is the 
Cube Root of y very nearly. 

But any Vulgar FraSIion is cuVd by cubing its 
Numerator and Denominator leverally, and form- 
ing a FraElion with thofe two Cubes s wnich Fronton 
will be the Cube rcquic'd. 



The 
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The Cube of 4, for Inftance is |^i for the Cube 
of the Numerator 3 is 27, and that of the Denomi- 
nator 4 is 6a: Wherefore, on the contrary, when the 
Cube Root ot any Vulgar Fraction is proposed to be 
extraStedy if it be not a Surd, it may be readily done, 
by extra£lin^ the Cube Root of the Numerator, re- 
ferving it for the Numerator of the Cube Root re- 
quired J and, by extrafting the Cube Root of the 
Denominator, for the Denominator of the Cube 
Root required ^ thus,. 

If the Cube Root of |^ was demanded, it would be 
found to be 4 ; for the Cube Root of the Numerator 
27 is 3, and that of the Denominator 64 is 4: 

Thus the Cube Root of ^ is -I^ : 

And likewife thus the Qibe Root of -f^^ may be 
found to be -f^. 

And now, having (I think) given fufficient pra&ical 
Directions for extracting the Cube Root, nothing 
remains, but that I give the Learner a Demonstration, 
or a reafonable and fatisfaSiory Account of the fame ^ 
which I fhaJl endeavour to do in as eafy and plain a 
Manner as pofBblc. 

When the Analysis, or the Reso-lution of any 
thing into the Parts o£ which it is compos^ d^ is. required, 
it muft certainly be very neceflary that we firft know 
what thofe conftituent Vakts are j fo from confidering 
the Nature of the Genesis, or Composition of Powers 
(commonly call'd Involution) wc may beft leam the 
Analysis, or the Extraction of their Roots. 

Haw the Second and Thirb Powers^ or the Square 
and Cube are generated tcom ^fingte or entire Root, 
has been already fliewn : 

X X 2 And 
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And it has alio been fhewn, of wbaP Farts that 
SQUARE confifts wbicb arifcs from a Binomial Root, 
or a Root that is divided into two Parts, *viz. That 
it confifts of the Square of the|;rr^f^ Part, of the 
SQUARE of the le^er Part, and oitwo Rectangles 
or Products made oftbofi Parts. 

And I fliall now Ihcw, by Way of Lemma, that the 
Cube generated from a Binomial Root, confifts of 
ei^t Pieces or Parts, wz. Of the Cube of the 
Je^er Part, of tbrice the Solid, made by the Multi- 
plication of the greater Part, into the S(^uare of the 
lejfer: 

As for Example ^ 

Suppofe a Cube be to be conftitoted from the Root 
28, confider'd as a Binomial Kootj confifting of the two 
Parts, 20 and 8 (the former Part 20, being rcpre- 
fented by A, the other 8, by E). 

In the firft Place, this Binomial Root A + E . mul^ 
tiplyd by A + E, produces the Sc^uare thereof, con- 
fifting ot A A (the Sc^uare of the^r^^f^ Part ) -f" 
2AE (twice the Products of the Parts) + EE 
( the Sq^uare of the lejfer Part ) : And then tbis 
Squ ARE ("Viz. AA+ 2AE + EE) multiply' d by 
the fame Root, A + E, will produce the Cube thereof, 
confifting of AAA (the Cube of the ^r^^^r Part) 
+ 3 AAE ftbrice the Solid under the lejjer Takt^ 
and the Square of the greater J + 3 AEE (thrice 
the Solid under the greater Part, and the Sq^uare of 
the lefsj + EEE (the Cube of the lefer Part): 
Thus, AAA, or A x A x A is = 20 x 20 x 20 == 
8000^ and 3 AAE, or 3 times the Sc^uare of A mir/- 
tiply'd into E, is = 400 x 8 x 3 = 9600 j and 3 AEE, 
or 3 times the Square of E multiply d into A is = 64 
X 20 X 3 = 3840 J and EEE, orExExEis = 8x 
8x8 = 5x2: 

But 
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But now the Sum oitbefe Parts, t. e. 8000 + 9600 
+ 3840 + 512, is = 21952, ijobicb is the Cube of the 
tntire Root 28 : Whence it appears, that the Pieces or 
Parts above mentioned, are the conftituent Parts of a 
Cube ^ which was to hejhewn. 

Now from this Genesis of the Cube, are naturally 
deduced the Directions before given, for its Analysis 
or the Extraction oiits Root ; for by duly compare 
ing the one with the other^ it muft plainly appear, that 
thereby we Undo or Resolve the Cube into the /iwtf 
Parts which it is compos d of: As in the prefent Cafe; 

Suppofe the Cube Root of 21952 was requir'd to be 

extraSted : 

• • 
Firft we jpd?/»f it thus, 21952, whereby we know the 
Root fought will confift of two Figures. 

Then, by feeking in the Table, we find that the 
Cube ot 21 (the F/gr/ff^ to the j?r^ Point) is 2 (the 
Cube of 3 being 27) the Value of which we kh6\^ 
is 20, and may te calFd A, or tht^e&ttr Part of the 
Root. 

And then we fubtra5l 8 (the Cube of 2) from 21, 
and 13 remains ; to which Remainder we bring down 
and annex the Figures to the next Point, whereby we 
get 13952 for a new Resolvend ; that is, in effeSly 
from the whole given Cube 21^52^ v/efubtraii 8000, 
being one of its confiituent Parts, viz. the Cube of 
the greater Part of^the Root fought, and find 13952 
to remain. 

Now, by the foregoing L^exima 'tis evident, that 
this Remainder mufl therefore confift of All the reft 
of the conftituent Parts of the given Cube j wherefore, 
by dividing this Remainder or Resolvend 13952, 
by 3 A A, that is, by 1206, of J times the Sqjjake of 

the 
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the greater Part of the Root, we may obtain the 
Uffer Part of the Root, E = 8 (for /o we really do 
when we divide All the Figures of the Resolvend, 
feve it«;(?5 by 12, the triple of the Square of the Quo- 
tibnt Figure 2, as above dire&ed ; and fifr/^ is the 
Reason why the two laft Figures of the Resolvbnd 
are thus cmittedj. 

And then, laftly, when 8, the leffer Part of the 
Root, is thus obtained, if we multiply it into the Divi- 
sor 3 A A, or 1200, we get 9600 = 3 A AE, or tbrice 
the Solid under the lejfer F6,rt of the Root, and the 
San A RE of the greater 'y and if we multiply 64, the 
Square of the lejfer Part of the Root, into 3 times 
20 (for fo we, in effed, do^ when, according to the 
Directions, we fquare the Last Figure of the Quo- 
tient, and multiply it by 3 times All the former^ and 
place the Product one Figure Ihort of the Last Figure 
of the Resolve nd) we get 3840 = 3AEE, or tbrice 
the Solid under the greater Part of the Root, and 
the Square of the lejjer 5 and if we alfb cube this lejjer 
Part of the Root, the Sum of tbefi tbree Results 
fuhtraSied from the lafi Resolvend, will leave o re^ 
maining. 

The Operation, according to the praHieal Dire- 
ctions, will ftand thus, 

21952^18 . 

8 
12)13952 

96. . 
384. 



1395* 



Wbicb^ 
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Wbkbf from the fonff>in^ Rational AccoinrTj 
in effect is tbis^ 

. . A + E 
2i9;2C2o + 8 s 28 the Cube Root reqi^d, 
8000 ss A A A 

1200)139^:2 



9600 ^ 3AAB 
3840 — 3AEE 
512 =s £EE 



i395» 



From tf// wbidt, the Tsitth and Reasov of the 
Praxis is fufficiently manififi.- 
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Of Ei%lijb Money J, md tbeir FaLOrOKTioHi to 
each otber. 



4 
48 


12 


,1 Shitting 


320 


80 


M 


^iWJr 


640 


160 


'3j 


2 


Amrk. 


jMSo 


J+2. 


20 


i?^ 


i4 l-^Poa^rf 



Yy 



TABLE 



34<5 
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TABLE 11. 

Ctmtainstbe different Me as vkes of TimEj of which the 
moft ufefiil, at kafi to Us, is the Yeah fwhicb^ from 
its Author Julius CiKSA&) is called the Julian Year. 

\Mnutes 



60 


yfn Hour 


1440 


24 
168 
672 

8766 


yiDay 


10080 


7 
28 

36; i 


yifFeek 


• 


40320 


4 ^ equal Mtntb 


52^:960 


W. rf. b.M. d. b. 
52 — I — 6 1 3 — I — 6 


^^«///ii 



K B. ^bis Table may be extended farther, *viz. 
to Seconds. Thirds, ^c. wz. by continually 
multiplying the next foregoing Number by 6a 



£x- Gf • 




X 60 gives 



Alfo^ 





X Mnute. 
I Hour. 



I Second. 
I Mnute. 
I Hoffr. 



:a 
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N. B. An equal Month (mcntionM in the fi>regoing 
Table) i$ fb caltdyhocsixSk it always confifts of 
28 Days. 

On the contrary, a KaUndar Mmtb is unequal^ be<- 
cauie it confifts of unequal Days, according to the ibi- 
\omng memorial Vet fes^ 

shifty Days hath Septemb^h, 
* April, June^ and Novembeb. ; 
February hath a8 alone. 
And All the Rest have 31. 



TABLE IIL 

Omtainitig the various Parts into which the Cxrcum* 
ferehcb of a Circle is fuppos^d to he divided^ and 
nwain fuhdivided ; and by which Astrokombrs mea* 
Jure Distances in the Heavens ; by which Gbogra* 
phers meafure this terraqueous Globe; and laftl^^ 
by which Matkematiciaks meafure any proposd 
Angle. 



thirds 

A Second 



60 



3600 



216000 



77760000 



z 



1296000I21600 



AMinuti 



3600 60 



M— r*— i*« 



360 \AGrcU 



9 

And fo on to Focrth*, Pitrtts, €?«. by Ctttttinually 
WttUiplying the Number Immediately foregoing by 6o> 

as in Table IL "'"''' L 

Yya TABLE 
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TABLE IV. 

■ Containing tie varmsEngJti&MEAsvKEs (/ Lenoths. 

N. B. It's more than probable, that the various 
Measures of Lengths were at firft deduced, by the 
DiStates of Nature, ftom the different Dimenpons of 
the Parts of the human Body (whofc Names they fiill 
retain) thus, 

From thence were taken the Digit, or Rnger^s 
Breadth ; a Hand s a Span ; a Foot ^ a Pace ^ and 
feveral others : But becaufe the Dimenfion of the human 
Body is ^various and uncertain^ and the Proportion in 
Measures muft necellarily ht fix^d and r^^'n ; hence, 
I fay, fwry Na-* ion has pitch'd upon fbme fettled 
and determined Extension to uie in their Measures 
of Lengths. 

Upon this Conlideration our Englijb Laws have 
determi fit d the E^ent of the Measure, which is kept 
(for a Standard ctff^ in Guild-Hall, in London^ 
caird the Tard-Standard : And to this^ all the ether 
English Msafures of Lengths ought to obierve their 
prefcriVd Proportions 5 mus. 

An Englijb Foot is a third Part of the if&^y&r^ juft 
mentioned : Thus aUb, 

An Inch is the ^dth Part of the fame : 

Therefore, thofe who deduce the Dimenjkn of the 

Englijb Inch from three Grains of Barley, are not 

altogether rights lince our Inch has not any Rejpelfy 

,at]^ any immediate one^ to thofe Grains (or any 

rtberj but to the foremeution^d Standard^Mtafure. 

J'befe 
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STiefi Things being premit'd, we may now iniert the 
Table of Long Measux.es accordingly. 

or an Jncb 



12 



i? 
36 



45 



60 



72 



198 



A Palm 



l l4Spa n 

4 I i | yfFoi 



12 



15 



20 



24 



66 



%AFoot 

VACuh't 

A Tori 



7. 
1 



8 



22 



7920 2640 I 880 
63 360I21 120I7040 



4 



2 



2 T 



3i 



16 4 



660 



5280 



XI 



44! 



2 
7 



5T 



220 



35201760 



An Ell 
X ^ A Pace 



i 



4 73 



176 



1408 



1 o 



1 jiAFatbom 
2 \ui?ole 



132110 



1 0561880 



4? 
320 



ARirlofig 

8 |yfilf/A? 



Ag^n, The eafier to underftand feveral French^ 
Jtalian, and Dtacb Mathematical and Fhilofbphical Au« 
thors, it may not be ufelefi to fhew the Proportion of the 
Englifif Foot, to theltalian^ or Rjoman Foot, tihe Royal^ 
Paris Foot, £?r. 



TABLE 



n^ 
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TABLE V- 






SomeofthemoreN 
ufefuIFif^/com* 
par^d with the 
EngUjb Foot. 



The London^ or 
Englifb Foot 

TheR<wf^FooT 
or the Italian 
one^ from the 
Monument 
\ Coffutius 

^ St at Hi us 

TbcGrecianTooT 

The Amfierdam 
Foot 

ThtLeyden Foot 
which is vul- 
garly call'd the 
Kbinlani one 

Strasburg Foot 



ThtEngliJhVoQr 
divided into 
loeo equal 
Parts. 



. 



The Kojal Paris 
Foot - 



Z9O00 



5967 

1,007 
394* 



1,033 
,920 

I3068 



ThtEngUJbVi.,, 
divided into 
Inches &Der 
cimal Parts of 
an Inch. 



Feet Inches 
o 12,0 



o 11,6 
o 11,7 



X 00)1 



o 11,3 



t OOyf 



o 11,0 



X 00,8 



i*MM«l 
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Again, 

OneParisKoyalVoo 
One Pqucc^ or Jncb 
One Line 




divided 
into 



12 Fauces or Inches. 
12 Points. 



/ 



Afquare 



144 



1296 



TABLE VI. 

Of SQUARE MEASURES. 
Imb 

[Afq.Tard 



3600 



39*04 



1568160 
6272640 



^S 



2j77 



272,25 



10890 



43560 



i£2£i 



1210 



4840 



3097600 



Afq. Pace 



lo^^ A fq. Po le 



43fj6 



'74a^ 



1115136 



42 



160 



102400J2560 



Afq. Rood 

Afq. Acre 
64o\Afq. Mih 



TABLE VII. 

containing the various Cvbic Measvues. 

A Qthic Ittcb 

A Cu bic Rot 
27 JA Cuiie Tard 



1728 



46656 



TABLE 
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TABLE VIII. 

Containing the Pound Troy and its Parts j iy which 
Gold, Silver, Jewels, Amber, Bread, Com, Liquors^ 
iSc are weighed ^ and by wbicb tbe Proportion qf 
Gravity, in Fhilofbphical Experiments, which 
any two Bodies have to each €tb$r^ is ufually trfd ; 
as fuppofe of Water to Qaickfilver, ^c. Gold to 
Silver, iSc. 



A Grain 



480 
5760 



24\APenny ITt. 
An Ounce 



20 



X2 \A Pound 



TABLE IX. 

Xhnt^ning fitcb Parts of a Pound Troy, as Apotheca- 
ries now ufe to compound their Medicines hy^ com^ 
nwnly call a Apothecaries Weight. 



^ains 




1 £0 


A Sen 
24 


A Dram 


480 


8 


An Ounce 


5760 


288 


12 \ A Pound 



TABLE 



The Af^B^i^IX. 



}n 



TABLE X. 

AvEjBipupois J h viK\ch arc ^eignd f// Jfhyfical 
Drugs, Autter, Cheese, ^lesh^ ' jCf^oqiERT, 
Rosin, Wax, Pitch, Tar, TalloV, Soap, 
Hemp, and all Things tbi^ bave Wf stb^ all bafc 
Metals and Minerals, as ^ron, Stee^, Lead, 
Tin, Copper, Alom, Q>pp£^as* &c. 

\Drafns 

t& 'jfy Otmce. 
— — ^*-- — -^ . - 




l3|^ 



MMX 









•ftIA :.i(fra 



'£t£x^ 9tf 



«6 ^Atittt 



14 to 17. ' • - ' 

An Ounct Trot, is to the Ounc9 Averdupois s as 
56 to 51* 



Zz 



TABLE 
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TABLE XI. 

\ Exhibiting the Englifli Measvubs of Capacxtt, hj 
which Things D&t are tneafured^ as G&ain, Salt^ 
Coals, &c. 



Cubic laches 


2684 


P«»^j 




8 
x6 


GaJhhs 


aijrof 


2 

8 
64 




t 

Sujbei 


;i2 


8 U 



ri*^ 



Note, S'he Measures' 4rf i&^ftf exhibited^ as thekgal 
Winchefter Bushel was fettled^ by an A8t ^Par- 
liament* m 1697, according to the Stanba&d in 
his Majefty^s ExcHsquEB.: Altho^ the Com 
Gallon commonly tecei^^d^ eonfifis ofz^jz-^'&M 
Inches. ^ 



TABLE 



The ATTEN7>IX. 



J55 



TABLE XIL 

Shewing the EngHlh Measures e/CAPACXxy, hy which 
All Wines, Brandies, Spikits, Strong Waters, 
Mead, Perry, Ctder, Vinegar, Oyl, Honey, 
Sec. are meafuFed. 



Solid Inches 


28{ 


Pints 




231 


8 
144 

2jf2 


Galhns 


4158 


18 

Hi 
42 

84 

126 
252 


Kundlets 

• 


72764 


J i 

+ T 

7 


5<iwi:f 


9702 


336 


.2 

4 

8 


7irr« 


HSSi 
19404 


504 

672 

1008 


2 


17 


Puncheons 


29106 


3 

6 


2 

4 


3 


5«/*j or Pip« 


58212 


2016 


2 |3^ 



N. B. ^Barrel ei/ Wine contains hut ^i^ Gallons; 
^iif a Barrel 0/ Ale contains 32 Gallons i and of 
Beer 36. 

Now this Difference between the jlle and the Beer 
Barrel^ is only us'd within London^ and the ff^eekJy Bills 
of Mortality ; for, in all other Places of England j 34. 
Gallons ihall be accounted a Barrel of jB^^r or yf/^, whe- 
ther Strong or Small, by &at. 1. of If^ilL and il^irj^. 

. Moreover, the Capacity of a Gallon oiWine ought to 
be 231 Cubic Inches^ and to hold 8 Pounds^ i Ounce^ 
II Drams Averdupois, of pure, or Rain IVater ; or 9 
Pounds^ 10 Ounces^ 1 -y P^»iij^ freight Troy : But the 
Capacity of a Gallon^ by which is meafured both ylle 

2a z z and 



f^' 
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and Beer^ ought to be 282 Cubic Inches^ and to hold of 
pure or Rain IVater^ 10 Pounds 3,426 Ounces Avek- 

DUPOIS. 

Laftly, A folid Foot contains 1728 folid Inches; 
that is^ 7,48 ffifte Gallons ; ^nd a f}oasH6AB ffUnc-^ 
MeafureJ contains 85421 fblid Feet ^ or if you allow 8 
Feet and an half to be in an Hogshead, then the Pipe 
will contain 17, and the Tun i^foftd Feet. 

The Tables exhibiting the Measures ofCapaeHj^ 
whereby Seer and yile are meafur'd, are as follow : 



TABLE Xim 



Sbews tbt MEXstrx-Es/or BacTj «r us*ditt ijftttiom. 

[Solid Inebet 
A 



lii 



282 



2538 



5*t6 



10152 




t ACa tkm 
72 ^ ABrhn 



144 18 



288^ 36 



43g' 14 



2 \AKiUMtilt 

ABanrt 



6 ! 



^F 



I 



i4 UH(>(e<iJ»g<Kl 



TABlB 



Thc^f>^£N2)/X 



T5^ 



TABLE XIV. 

Shews the Measvkes for Ale in London. 
&)Ud Inches • t 



3J7 



28a 



■^^w 



42 J 6 



45" 



9024 



A Pint . 

A Gallon 

AFtriiH 



8 



_J^ 



8 



128I 16 



m» ■ ■ >«■ 



256; 32 



13536 3845 48 



/jf K Hierkin 
I 2' bf JS*rr*/ 

urn 



; 3 Uj Uflii|0»,«< 



r.] 



<^3 ;: I tA 



I -' " f • 



T A B t £ i XV; 



iS!&0WJ «i# Meacvres hotbfar Beer 4Mi Ale /» all Places 



SoUd Indies 



i^APint 



a8a 



2397 



ITZt 



1588 



8 



68 



-II* 



272 



14382 I 408 



A Gallon 

AFiriuu 



H 



5« 



A Barret 



6 3 



ij U ggg/fe^^ 



TABL£ 



^8 
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TABLE XVI. 

Exbihiting the SpEciric Gravity offeveralVLviJ>s Md 

Solid Bodies, n)ery nearly. 





19,642 




Pure Gold. 




14,001. 




Mercury. 




"»345 




Lead. 




1 i,o9« 




Fine Silver. 


« 


8,875 


-• 


Copper. 


« 


8,350 


f 


Brafs. 




7,85a 




Steel. 




7,643 




Iron. 




7,312 


So is a Bulk of 


tin. 




4,875 


common Watery 


Loadfione. 


$ I IS CO 


2,709 


to the lame 


Marble. 




r,J77 


Biaktif' ' 


'Ebony. 




• '',4 1 

0,927 


•~Jk v^ - .. , . 


hry'd Oak. 


• * ♦ 


.o,a37 




Cork. 


• 

1 


1,028 


• 

• 


Sea Water. 




■'t>,994 


« • * . i . , * 

* 


Difiilfd Water. 




1,003 




Ffffegar. 


/ 


0,927 




Brandy. 




1,031 


J ' 


Cow's Milk. 


1 0,913! 

• 


Olive Oyl. 



\" 



/^J^STIQNSy fjT tbetesimer^s Exercife^ in 

Addition. 

I. An Houfekeeper in one tVeek expends i /. jr J. 7 rf. -f ; 
In the Iccond IVeek i /. 1 8 J. 8 (i. -f ; in the third IVeek 
1 1. 15 J. sd.-^ ; and the fourth Week 2/. how much hath 
he cxjJended that Mofitb in Houfekeeping ? 
ATifwer. 6/. 19 j. %d. 

II. A 



The J^^EN2>IX, 3J5> 






' II. A MetcboHt^ in the Ttar 1727^ imported by one 
Ship 8 iuns of Claret *y by another Ship iz Suns^ 3 
Hogjbeads^ 42 Gallons of R^^ Por/ 9 by another 14 
iTinij, 2 Hogjbeadsy 1 1 Gallons of aSZ^m^ ; and by ^ iro- 
fifr^r 5 iims^ 3 Hogjbeadsy xo Gallons o£ Canary: What 
Quantity of ^^^j did he import ^Z^^f 7^^ r in all ? 
Anfwer. 41 TSijii, x Hog/bead. 

^ The Chriftian iE&A be|;an in the 4714th Tr^r of 
the Julian Feuiod* Hence, if to the given "Sfar of the 
Chr^ian JEra be added 47x3, the Sum will be the 
Tear of the Julian Pe&iod agreeing tp the given Tear 
of our Lord. 

III. ITbat Tear cberefbre of the Julian Panyon is it 
now, in this prei^nt.3>^ of our Lori 1728.^ . ^^ 
,J»fwef. 6441. , / . p : . I 



»- r »^ 



IV.^From .the Creation of Adam, ta xht. Birth of 
Sbth CGen.v. ti. 3.) 139 Tears ; thence to the Birth of 
£nos fn). 6 J X05 Te^rs; then^ to the Birth of 
Cainan C'^'9^J 90 Tears; thence to the Birth of 
Marala£ebl ^fu. 1 2. J: 7P YearJi ^ tbenci* to the Birth 
of Jared <^a;. i<J 6s Tears • . thence to the Birth of 
Bnocb ft;. iS.J X62 Tears; thence to the Birth of 
Methuselah f 'z;. 21 J 65 Tears ; thence to the Birth 
ofLAMECH C'v.zsJ X 87 Tears; thence to the Birth 
of Noah (n).z%.) X82 Tears; thence to the Uhiwr/kl 
Deluge fGek vii. v. 6 J 600 Tears : How many T^ars 
therefore was it from the Creation of Adam, to the 
Deluge, according to the Hebrew Computation ? 
Anfwer* 1 656. 

V. From the Foundation of the World, to the 
Beginning of the Deluge, is accounted X656 lears -^ 
and from the Beginning of the Deluge, to the Birth 
of Arpbaxad, Helvicus counts 2 Tears -, and thence to 
Terab 220 Tears i thence to the Birth of Abraham 

70 Tears ; 



70 Tears CGen. xlj ; thence to the Promife given Cmen- 
tlon'd (Sen. xii.) He MvnM^jS ^an 1 md mence to the 
Coiftj^ out «f Egypt, /?# counti 430 Hars (Ste Gal. ifi. 
•V. 17. smd JSi^dL xu. 'z^. 41.^9 aod 60m t)iat(3Mr|; oitf, 
to the TfiMpLE of SoLOMcm^ Se^ in Jjicc maimer, 
counts 480 Tmts ^ and thenoe to the Eit^h of Chpliit^ 
ii!? coams 1015 T^/irj ccHtffdcat^ and he fvppp&s th^t 
from thence to the £tfgimi/ii£ ^f the cpmonoa Ciulistian 
or DioNYsiAN ^RA, 2 T^^fj havc elapfed j and thence 
to the pftfent Teat wherein this was wrcice^ we account 
^^z^ Tears oompieat ; acooi^Ang to lAm Gbremkgy of 
HEL'Tkcirs', hdw long is^^t ^ct^theff^i^d^Mamader 
Arifmet. 5677 Tea^t. 

VI. A Surveyor having meafiired 5 feveral Pieces of 
Ltmd^ <hids one of them to cotttaati 7 Acresp % iLoods^ 
24 Perebet ; OHcfke^ -ti^ ^oiitaiif ^ t >l!Pit^, i ft^o^y H! 
Perches ; anctber 3 yfcrw, 3 Htwjri^ 57 fefdj^^ another 
,12 ^(fr«5 10 Perches 3 and the fa/? to contain y yfire/^ 
2 Itijwft I'Ho^'^nutHi i^PT^i" were itnevejred in^^?^ ^ 

yy. • Jt» P. ■ * 

A^fwer:i ^ -5 7. 



c 



V4L Tti the 2^Mr ;j<<^^ «og^ Ptt^ns dfod of the 
P/^«rf in Loi^DON ; m i jf93) loHi^S ^^^ <>f the^^me 
Diftemper; in 1603, 8^578 ; in 1^625, 54265 (of the 
Ffe^^rbut 3541^7)3 in i6(Sjrj 97351 dy*d<aiidoftheiii 
^8^6 of the Plague) : How many^y^d df thei?A»0r 
betv^een Hhe Tears 156$ 'and Ht(96^ betAk) Taari uh 
duded? V 

yhfiver. x652)t6: 



^ffjBlSfrONS 



The A^9E^'Dl}L |<Ji 



I. George, the fecond. King of G&bat B&ztaik, 
was bam Offab$r 30. in thclMr o£ om LesiB 1683 : 
Iio«r cdd J8 he OHoker $0. (f eS ? 

fi. ^men Caroluts mt^ hom in 44ie fiar of our 
Lo&D i68£, Matcb cl. What Jsiier Age Mar. 1. 1728 ? 
Anfw€T. 46 Tf^fj. 

III. Rome was built, according to Vakro, in the 
K^r of the Julian Period 3960 ; Christ was hwn in 
the Teat of the Julian Period 4714: How many 
Teats bofi>re Christ's Aiit/ft was Rome biiik, accxirding 
CO the common Computation ? 

Aufmr. 7 j4 T&ms. 

IV. In the Teat 1174, Hem&t IL conquered Ireland, 
jttid annexed it to the iaUe of the Qtoium of iENoLANp : 
How long is that ago ? 

Anfwtr. t%f^ Ttofs. 

V. Rome was built, according to the Computation of 
Varro, in the 3960th "Rat of the Julian Period : 
Onr SittAouf Christ was hotn in the 47x0th Heat of 
iSat £une Period : How many Tmts thenKrore, accord- 
ing to common Computatim^ was Rome built befijre the 
;8^ of Christ? 

Anfwer. 759. 

VI. From the Oreaticn of Adam, to the univerfal 
Dbluob, according to the Hebrew Computation^ is 1656 
Tears ; and fiom the Creation of Adam, to the Birtb of 
Methuselah 687 Tears: How many Tears did the 
Deluge happen afier Methuselah was bom ? 

Anjwer. 969. 

A a a VII. tobacco 



•n, 
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VII. Jobacco was firft us'd in England in the Tear 
1585 s theprefeiH Tear is 171&8, how long is that fince ? 

Anjwer. 143. 

VIII. From the Creathn of Adam, to this Tear^ 
1728, are, by Compu$atioMy 5677 Tears ; and from the 
Creation of Adam, to the Beginning of the Cbriftian or 
Dionyfian JEra (which Helvic us (uppofcsto begin two 
Tears after the Birth of Christ) are accounted 3949 
Tears^ what Tear of the Cbrifiian ^&a is this ? 

Anfwer. 1728. 



QUESTIONS in Multiplication. 

I. A great OrcUy whether Ccskfiial.xx lerteftrial^ is 
divided into 360 Degrees^ and each Degree into 69 t 
iJf/if J + 14 Poles ; how many Englifh Miles Is (a great 
Circle of the Eakth, . or )^ the Grcun^erenu of the 
Earth? T 

Anfwer. 25035 JkB^x + 24^ P^/«, K jc- 25036 
nearly. 

■ • • • 

5 Each Olyfnpiad confifts of a Q^/^ of 4 Tears, and 
the First Olympiad was celebrated in the Year of 
the Julian Period 3938, on the full Mom^ fuble- 
quent to the Summer Solstice : Wherefore any 
Olympiac Tear being given, if the compleat Olym^ 
piads are x by 4, and to the Proda& be added the 
given Tear of the current Olympiad^ and then 3937 
be added, the Sum will be the Year of the Julian 
Period agreeing to the Olympiac 3>^r given, miz. 
from the full Aloon fubfequent to the Summer 
Solstice. 



II. Arijiotle 



The A'P'PEN^IX. ^^^ 

. II. Ar^otU was bonn in' the iirft Year of the 99th 
Olympiad. What Tear of the Julian Period agrees 
with that Olympiac Year > 
yinfiver. 4334. 

. 5 The mean Semidiameter of the Earth is de* 
fin'd to 4000 Englijb Miles, equal 1021x20000 
English Feet. 

III. Light runs thro* the Space of 1000 Diameters 
of the Earth in one Minute's Time, how many Eng- 
lilh Feet does it, run thro' in the iame Time ? 

Anfwer. 42,240,000,00a 

IV. The Sun is efteem'd diflant from the Earth 
1000 of the Eanh's Diameters : How many EngUjb 
Feet are they diftant ? 

Anfwer. 422^^00,000,000. 

V. The mean Diftance of the Moon from the Earth's 
Center is accounted about .60 of the Earth's Semidia^ 
meters : How many Englis9 Feet is it ? 

Anfwer. 1,267,200,000. 

5 The ArM of Evert Parallelogram Whajsoeyek 
is fopnd by multiplying the Lenpjb and true Breadth 
togetlier. Euclid. Scbok 35. 1. 

J%is being granted, the young Arithmetician may 
r uiefully enough employ bimielf in the following 
and fuch. like <^^/0iij. 

VI. An Acre of Land in England, by the Statute^ 
isrfour Rods broad., and forty long : How many fquare 
Rods does an Acre contain } 

Anfwer. 160. 

A a a 2 VII. There 



. 4 
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\1I. There arc lour Pfeldi, each of them m die 
Form of a ParalMogram (no matter whether Righ or 
Oblique Angl'd) : The Lengthy as aMb the true Breadth 
of the -Rr/ is 60 Kods^ Poles^ w Perches y the Length 
of the Second is 9a Rodj, and its true Breadth 40 ; the 
LengHb of the Third is 120, attd Breadth 305 and the 
Hf n|ffr of the Rttrth is tSo Hindis, and kr true Breadib 
20 ilorfj. What is thevfr^^ of Each-?' 

yfyjfwer. 3600 fquar.e Re^dLf, Pe^/^i or Perches^ 

VUh There is a Place whofc Length is 6^ Ret^ and 
true Breadth 4^ ReP^ to be pare* with S^one : How 
many Stones, each a Foot fquare, will this Pavement 

take up I 

jfnfwer. 2^88. 

5 The Solidity of every Cube and of every Pa- 
RALLELOPipED 1^ ha* by^ mvftipfying the three 
Dimenfions^ Length, Bueadth. and Debxh in- 
to one another '^ or, which is the fame thing in the. 
End, by finding the Area of the Bafe (which 
may be any Side ar Pleaftre) and multiplying it 
into the Height. Euciid: Cor/40. ri. 

IX. There is a Stone Cube, or a Stone whofe three 
Dimenjions ZK eqtial'to each.<OTcr,.w^. each la Inches *y 
what is the Solidity of that CtJBE ? 

Anfwer. 1^2% Cvhxc Inches. 

X. There is i Beam 10 Ret long, 14 Inches broad, 
and II Inches thick : What is its fblid Content?' 

Anfwer^ 1 848 o folid Inches^ 



[r There is a U^aU to be btiilt whoft Length, muff 
be 100 Feet^ Breadth 2 Feet:^ Hkigbr 30 Feet: Hbw 
many Bricks^ one Foot long, | a i%(7ror [5 broad, and 
^ 01 Si^FaptQY [25 deep, will do the Bufinefs ? 

Aftfwer. 48000. 

Ftz. 



Len^h of cbe ^^r// prapos'4 j 4 bfeadth*iMy5 i^U be 
the Breadth of the /^//, and 120 plac'd one upon ano« 
thei; wUl be the Ify^H of the /F^ But loe x 4 x 
X20 equal to 48000% Bat here note, that ifi chi8CaI« 
culation no Account is had of anj^ Room ftr Mortar 
for Joints. 

5 B^ the &nie Aitiflce, by which is feund die Soti'^ 
dky of a CuBa or Pakalleeompeb, may aUb be 
feund the Cdp^Hy of any VijS^ef of the Form of 
dthev CuBB OP Parallekopifeb. £& gr. 

XII. There is a F^/^, eacl^ of ^tvhofe ;Sides within is 
7 Ftftf* J what is the Capacity of that F^j/Jr/ ? 
Anfwer. 343- Cubic A^, or ai^i Go^om^ equal ta 
40 4 Hoglbeads. 



XIII. There is a CSfiem 9F&eP long, abroad, and 
4 deep« I how many Cubic A^ of Water will it 
hold? 

Anfwer. 64* 

5. The Semidiameter k into the Sem^-peripberj gTve* 
the /*rtf of the Cikcle ; or (to avoid FtaCiionsy 
the ftnirth Part of die Produfft of the Diameter and 
Periphery is the Area of the Circle. 



Let the Diameter of the Circli^ be zS Inches^ 
the Periphery 88. What is its Area ?- 
Attfwer. 616 i^uare Inches^ or j^fquare Feet + 4a 
jquare Inches. 

XV. Suppoft the Earth's Circitmperence to be 
I'Sx^ Englijh MiLEs^ andMts^^DiAMETEic to be 8000& 
of the lame Miles j what is the Area of a Great Grcle 
of the- £ai(^th ? 

Mfwer. fo^a6j^^o Iquare Engfljb MtLESi 

I^Ther 
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5 The Diameter of ^ Spheb^e muldplyM into the 
Periphery gives the Superficies of the Sphehe. 

XVI. The Diameter of a Sphere is 28 Inches^ its 
Periphery 88, what is its Superficies ? 
Anfwer. 2464 iq. /vTi&^j. 

^ The Solidity of a Sphere is produced from the 
Superficies x the Sixth Part of the Diameter^ or f 
Fart of the Semidiameter ; or, to fhiin FraSlionSy 
the Produfi of the SemiSameter and Superficies 
Trisected, gives the Solidity of the Sphere : 

XVIL What is the Solidity of the Sphere juft 
proposed ? 

Anfwer. 11498 -f Cubic Inches. 

XVIII. The Moon's Diameter is 2175 ABIes; what 
is its Surface, and what its Solidity ? 

Anfwer. Surface 14,840,025 fquare Miles ^ and iSoK- 
dity 5)3795509,062 CtoW^ Miles. 

XIX. The Sun in Diameter is 763000 Mies ^ what 
is its Surface, and what its Solidity ? 

Anfwer. Surface 1,828,936,179,000 fquare Mtes^ 
and •&//(///> 232,579,717,429,500,000 Cubic Miles. 

XX. Mercury, the neareft to the Sun of the 
known Planets, is in Diameter 4240 Miles ; what Sur^ 
face has it, and what Solidity ? 

uiufwer. Surface is 56^4.76,800 fquare Mies, and its 
Solidity is 39,910,272,000 Cubic ones. 

XXL The P/^«i^t Venus is farther from die Sun, 
and is in Diameter 7900 Miles -^ what Surface, and 
what Solidity has it > 
. Anfwer. Its Surface is 196,062,200 y^Mr* iUi/ifj^ 
and its Solidity \s 258,148,563,333 CSe^^/V Ones. 

XXII. The 



1 
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XXIL The Barth is. the next Vua^et to Ventts : 
It is in Diameter 8000 Wks ; what is its Surface^ and 
what its Solidity ? 

Anpivet. Its Surface is 201,056,000 fquare Miles^ 
and its, Solidity is 268,074,666,666 C»^/V 0fvj« 

XXIII. Maks is ftill higher in the Syfiem} it is in 
Diameter 4440 ikC/^j s ^hat Surface lias it, and what 
Solidity? 

Anfwer. Its Surface is 61,929,120 y^isfiirr^ il£r7^j, and 
its Solidity 45,827,548,800 Gto^/V 0»^^. 

XXIV. Jupiter, the largcft of all the Planets, 
is much bi^er in the System 3 it is in Diameter 8x000 
ili)f/^j 3 what Surface has it, and what Solidity ? 

Anfwer. Surface 20,611,908,000 /^i/^r^ JMiUs^ and 
Soli^ty 278,260,758,000,000 Ci/l'/V Off^i, 

XXV. Saturn, the Highefi and moft Remote of all 
the ibiow^ Planets, is in Diameter 68000 Miles; 
what Surface has it, and what Solidity ? 

jinfvjer. Its Surf ace \s 1^526^^0/^000 fquare Miks^ 

and its Solidity 164,6$ 5,^1)78,666,666 Ovi^/^ iUi/fi. 

• • » . • • 

5 The Cunfd Superficies of a A/gif Cylinder is 
had by Multiplying the Periphery of the Base by 
the Height. 

XXVI. Let the Base's Periphery be 88 Inches^ and 
the Height of the Cylinder 48 : What is its Super^ 
ficies ? ( i. e. the Curvd Part ) the Superficies of both 
Bases being excepted. ^ 

Anjwer. 4224 Tji/^r^ Inches. 

5 The Solidity of a Cylinder is obtain'd by MuJti" 
plying the Base (/. e. the y^r^^ of the Base) into 
. the HEKiHT. 

XXVIL 



XSVIL What then i^ the Atidity oTthe Cvi.«»»b& 
whofe Bi&w is 5xS J^ir^r^ lMCA£f» and Hsiobt 4S 

^ The Curved Superficies of a RiVI^/ Cohs 13 pro- 
duc'd Ujr MkltiflyinjL the Per^bery af <fae Basb 
intb i&4^ the S»e of the Comb. 

XXVOat Uet the Pe&xpHE&v of the*CoK£*s Base 
be 88 Inches^ and itt Sxdb 48 ^ what is its Sup£&n« 

CZBS ? 

Anfioer mis ^/^emt^ i«p&^i. 

5 The Sf^iHy of a Coke is producMirom the Base 
X a third Part of die Heigbt. 



XXIX. What then Is the Solidity of the Cone, 

'whole Bass is 616 fquare lNoaBs» and Hexoict 4S 

Aebis? 

Jnfwer. 9856 Cuhic Inches. 

Thus may the Midicy of every ^p*^^*^^?- wfaatfb- 

tver be fi>und by mul- f the Perpendicular Height, 
tsplyiiig its Bafe into 1. j of the Perpendicular Height 



Vidi Euclid SchoL of Prop. 9. 12. 
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^UESrrONS in Division. 

L The 3ban Difiance of the Moon from the Earth's 
Center is reckoned about 1,267,200,000 Englijb Feet i 
how manf Miles then is it, ftippofing 5280 Ftet to 
make a Mle ? 

Anfwer. 240000. 

IT. The Sun is reckoned to be 422,400^000,000 
Englijh Feet diftant from. the Earth; how many 
Miles then are they afunder } 
Anfmer. 80,000,000. 

.5 ^U having the Year of the Julian Period given, 
you would find the Olympiac Year agreeing to it^ 
from the given Year iubtraft 3937, and divide 
the Remainder by 4 ; the Quotient will exhibit 
the Olympiads paft, and the Remainder the Year 
of the current Olympiad. Ex. gr. 

III. What Olympiac Year agrees to the firft Year of 
the Building of the City of Rome ; or, according to 
the Varronian Computation, to the 3961ft Year oithe 
Julian Period ? 

Anfwer, The 4th Year of the 6th Olympiad. That 
is, whenfbever nothing remains after the Divifion is 
performed, it is from thence evident, that in the 
given Year of the Julian Period fbme Cycle of 
Olympiads or other is compleated ^ that is, that it 
is the 4th Year of the current Olympiad. 

IV. What Olympiac Year agrees to the Year of our 
Lorrf 1727 i i. e. to the Year of the Julian Period 
6440 ? 

Anfwer. The 3d Year of the 625th Olympiad. 

B b b V. A 
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V. A Flank contains 40 fquare Feet ; but the 
Breadth of the Flank is z Feet: What then is its 

Length ? 

Anfiver. 20 Feet. 

VI. A Room contains 21 6 fquare Feet^ and the 
Length of thd Room is 18 F^^r s what is its Breadth ? 

Anfwer. 12 Fi?^^.. 

VII. The Breadth of a Rse^angular Field is 8 
Roii ^ what ought its Length to be, to contain an Acre 
of Land ? 

Anfwer. 20 R<?rfj. 

VIII. A Chamber Floor 12 Feet broad and 20 long, 
is to be covered with Boards z^Foot broad, and 10 Feet 
long ; how many fiich Boards will do the Job } 

Anfwer. 24. For the Floor contains 240 (quare 
Feet^ i. e. iz Feet x 20 : Wherefore, fince every 
Board is but x Foot broad, and 240 -r- x is equal 
to 240 ; it is requiiite that the Length of dll the 
Boards be 240 Peet. But each Board is 10 Feet 
long, and 249 -e- xo is equal to 24. Therefore 
'tis manifeft, that 24 Boards, each 10 Feet long, 
are adequate to the requifite Length. 

IX. There is a Chamber whole Length is 16 Feet^ 
Breadth 14, and Height 12 j how many Tards of Tardr 
wide Cloth are fufficient to hang ail the Sides of that 
Chamber ? 

Anfwer. 80 Tards. 

X.- How many Tardi di ordinary Stuff, 2 Tatds 
wide, will line a Piece of Tapestry 24 Feet long, and 
8 broad ? 

Anfwer. 10 f Tards. 

XL The 
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XI. The Capacity of a Cxste&n is 64, Cubick Feet^ 
the Length of it is 8 Feet^ and Breadth z Feet ; what is 
its Depth ? 

jinfwer. 4 Feet. 

XII. A Cistern is defir'd which will contain 10 
Cubic Feet (J. e. a little more than 74 Galhnsj IVine 
Meafure^ of Water ; but the Place where the Cis- 
tern is to be iet, won't allow the Breadth of it to be 
above one Foot^ and the Length 4 Feet : How deep then 
ought the Cistern to be to hold the aforeiaid ^an-^ 
///y of Water ? 

Anfwer. z \ Feet. 

Xin. The Solidity of a Cylinder^ whoTe Bafe con- 
tains 616 fquare Inches^ being 29568 C^bic Inches ; 
what's the Height of that Cylinder ? 
Anfmet. 48 Inches. 

XIV. The Solidity of a Om^ whofe Height is 48 
Inches^ being 9856 Quhic Inches^ what's the Area of 
its Bafe ? 

Anfwer. 616 fquare Inches. 

XV. The Solidity of a Sphere, who(e Surface con- 
tains ^64 fquate Inches^ bemg 1 145^8 7 Cubic Inches^ 
what's the Diameter of that Sphere ? 

Anfwer. 28 Inches. 

The following Queftions in KeduClion^ are but Que- 
ftions in Multiplication and Divijion'^ and will £uther 
^xerciie the Learner therein. 



Bbb2 ^EStlONS 
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^EStJONS in Reduction. 

I. In 8706 Nobles (each 6 x. 8 i.) how many Far-' 

things ? 

Anfwer. 2,78^59*0. 

IL In 48 <8 Guineas (each 21 j,) how many Greats ? 
Anjwer. 506054. 

III. In 1728 Tears (i Year being 365 Days 6 Hours) 
how many Minutes ? 

Anfwer. 908,858,880. 

IV. In 253 Pounds^ Sroy Weighty how many Grains ? 

Anfwer. iyl.573280. 

V. In 99i^ funsy how many Pounds Avoirdupois ? 

Anjwer. 2,226,560. 

VI. In 144 Hogjheads o£ Winty how many Pints? 

Anjwer. ^^5^6. , 

VII. In 640 Acresy how many (quare Tards ? 
Anfwer* 3^097,600. 

VIII. In 488 Iquare Tdrds^ how many Iquare Inches ? 
Anfwer. 632448. 

IX. In 1728 iblid Feet^ how many Cubic Inches ? 

Anjwer. 2,985,984. 

X. In 12 Signsy or 360 Degrees, how many ^irds ? 

Anfwer. 77,760,000. 

XL In 2,785,920 Farthings^ how many Nobles ? 
Anfwer. 8706. 

XII. In 
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XII. In 306054 Groats^ how many Guimas (each 
21 J.) ? 

Anfwer. 4858. 

■ 

XIIL In .908)858,880 Minutes, how niany Tears 
Callowing one Year to contain 365 Days 6 Hours) ? 

Anfwer. 1728. 

XIV. In I y^$*j^So. Grains^ hovr mzny Pounds Troy? 
Anfnoer. 253. 

XV. In 2,226,560 Pounds Avoirdupois, how many 

funs ? 

Anfwer. 994. 

XVI. In 72576 Pints^ how tazxiy Hogjheads of 
mne? ^ ^ . . 

Anfwer. 144. 

XVII. In 3,097,600 fquare Tards^ how many Acres ? 
Anfwer. 640. 

XVIII. In 632448 fquare hcbesy how many fquare 
Tards ? 

Anfwer. 488. 

XIX. In 2,985,994 fblid/ziri^^j, how many . iblid 

feet ? .- ' - - \ ■ . . ' ; 

Anfwer. 1728. 

. XX. In 77,760,000 ^;ir4f, how many Degrees? 
Afqwer. 360. , * 

XXL In 254/. II J. 2i. \ Sterlings how many 
frmch Crowns^ at 54 ^. -^ ,/)^r Fremb Croi^if. ?\ 
Anmer. iiai. 



^n 






XXII. In 
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XXII. In 4260 Dollars (at 4 j. 4 d^ how many 
Mlreas (each 6 j. 6 rf.) ? 
Anfwer. 2840. 

^"^S J" .^^9*° ^'^^ '^'"'^ Ceach 3 Quarters of 
an Et^hfb Yard) how many ElU Engtijh ? 

Anfwer. 35364. 

XXIV. In 1 1 21 B-tfWf A O-oww, at «4. dL i apiece, 
how much Sterling ? » J* a f»w*. 

^»>;«". 254 1, lis. 2d. i. 

XXy . In 2840 Mlreas (at 6 j. 6 i. each) how ma- 
ny Dollars^ at 4 j. 4 d. each ? 
Aafwer. 4260. , 

fS^)' '" ^^'^"^ "^'^ 'B'S'i/^, l«>w many Ells 
Attfwer. . 58940. 



^C/ESriO NS in the ^»j;^ R«Af of nree 

D I K. E C T. 

Anfiuer. izlios. 

n. How many OwWj of Plate at * r x ^ - 
0*r».., will 67 I. 6 s. I d. i pa^foV? • ^ ^ ''' *" 
^yw«^. «44 Ounces, i^ P^ny-weights. 

III. If aii^ Ingdt bPGbiDi weighing 9 /». d^ 12 *-,, . 
be^orth 41X /. 12 ,. what i,% (J^, ^f^^i ^^^ 

Anfwer. 7 Farthings. 

IV. If 
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' IV. If a Dozen Ells of Holcand are valued at 3 /. 
6 i. how much will 8 Pieces (each Piece containing 54 
Ells J amount to, at the fame Kate ? 
Anfmet. 118 I 16 j. 

• m 

V. If T Ifuy 2 C I qt. 7 Ih. xJl Coiiee. for 64 /. 15 s, 
how mult I [ell it by Ketale^ viz. how much per Ounce^ 
to gain 21 /. 1 1 J. 8 (1. by the IVbole? 
Anfiver. 5 rf. 

. VI. If 4 of a 12ir(/ of Velvet, coft 7 j. 3 rf. how 
many Tards will 13 /. 15 $. 6d. buy, at that Kate ? 
Anfwer. 28-5-. 

VII. If ^ Part of a Skip be worth 387 /. 15 j. what 
is rf Part of that Ship worth ? 

Anfwer. 96 /. 18 j. 9 d 

VIII. What docs the Whole Pay of a Man of IVar's 
Crew of 640 Sailors . amount unto, for 3 a Months Ser- 
vice, each Man's Pay being 22 s. 6'd. a ili£^»^i& / 

Anfwer. 23040 /« 

IX. If the Cloai-hino of a Regiment of Soldiers^ 
donfifting of 680 3!&», coft 2574 /. i j. 8 d. bow much 
is that a ilf^» .^ 

Afifwer. 3 /. 15 i. 8 d. ~. 

X. If the Expences in Hcufe-heeping^ Six Weeks, 
amount to 9 /. 3 j. 6 i. how long will 100 /. laft, at 
that Kate ? 

Jtnfiaer. 6$^ IVeeks 5 which is about i 7 Tear. 

XL One Bricklayer^ A, can build a certain U^all in 
56 Days s another, B, can build the fame in 42 Days ; 
in how many Days then can they finifli the fame^ if 
they work together ? 

Anfwer* 24 Days. 

XIL A 
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XII. A Debtoh owing (everal Perfons in all 1490 /. 
S s. 10 d. compounds with, and pap them as &r as lus 
EffeSfsy whidi amount to no more than 931 /. 8 ^. 7 ({. 7, 
will go 3 how much do the C&edito&s, by this Cbffl;^ 
fition^ receive per Pound ? 
jfnjwer* 12 s. 6 i. 

XITI. Suppoie one buys z^s C \ of Hops, at 2 /. 
16 J. per C. and fells them for 7 ^. a Poi^si ; what does 
he gain by the IVbole^ and what per Cent* ? 

Anfwer, He gains in 71// 114/. ix j. 4 i/. and 16 /• 
13 5. 4(f. f^ Cent. 

XIV. How many P/>r« of Marble, each i \ Foot 
fquare^ will pave a Hatt containing (in Area J 70 fquare 

Tards ? : 

Anfwer. 280. 

XV. If, at Rotterdam, I buy 850 Flemijh Ells of 
Linen for 106 /. 5 s, ^rlingj what may I fell an JS//' 
in London for, to lofe siothing thereby (5 Ells Eemifi 
being equal to 3 Englijh ones) ? 

Anfwer. j\,s. z d. 

XVI. A Draper botight 4 f^/^j of Cloth, each 
Bale containing 6 Pieces^ and each Piece 27 T^irdj, at 
16 I. ^ s. per Piece ; I demand the Price of the IVbole^ 
and the Rate per Tard ? 

Anfwer. i Tard coft 12 j. and the /i^o/ip 388 /• 16 s. 

XVII. A Vintner lays out 142 /. 10 s. 9^. in 4 
feveral forts of Wine, and of each a like Quanti^, 
'Viz. Red Port at 5 s. Sherry at 6 s. French Claket 
at 8 i. 8 d. and Burgundy at 10 s. 6 d.z GalUui what 
Quantity of each did he buy ? 

Anfwer. 94 Gallons ^ equal to i Hc^ead \ of each. 

XVIIL A 
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9 

XVIIL A Druggist, in felling a certain Quantity 
of Rhubarb for 86 /. 13 s. 4^. gain'd after the Rate 
of 30 per Cent. ; what then did that Quantity of Rhu- 
barb coft him? 

yinfwer. 66 L 1 3 J". 4 d. 
* 

XIX. A Merchant receives 1000 Pieces of Eight 
(Mexico) at 4 i. 6 ei(. each, and fells them for 4 ^. 8 rf. |^ 
apiece, what does he gain, as well by the IVbole^ as per 
Cent, r 

Anfiloer. His wbok Gain is 9 I. ^ s. 6 d. and 4 -^ 
per Cent. 

XX. Bought 20 Chaldrons of Coals for 25 /. znd fold 
them for 30 /. ; but if they had coft me 30 /. what 

. fhould 1 have fold them for, to have gain'd after the 
fame Rate ? 

Anfwer. 36 /. 

XXI. Suppoie a Footmak walks on continually 24 
Miks a Day^ and, after he has been gone 6 Days^ is 
purfiied by a Horseman, who rides ^6 Miles a Day, ^ 
how many Days^ and how many Miles muft he ride to 
overtake the Footman ? 

An filer. 432 Miles ^ in 12 Days. 

XXII. If an Ingot of Silver weighing 7 Ih. 6 oz. 
and worth 45. 10 d. an Ounce^ be melted down toge- 
ther with another, weighing 9 lb. 2 oz. and worth 5 s. 
8 d. an Ounce^ what will an Ounce then be worth ? 

Anfwer. 5 J. 3 rf. -J> 

XXIII. If a ScboolSoy fpends ir^ri(jf a Guinea in a 
Fortnight^ how long will 10 /. laft him, at that Rate ? 

Anfwer. 38 -f-r ff'eeks. 

XXIV. A Gentleman expends 61. 6s.9 d. a Day^ 
one Day with another, his yearly Estate being ^000 /. 

C c c clear : 
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clear : Query, Whether he lays up any thing ont of his 
£sTATB, or ootHrmit it) » the fl^rV Eni ; and how 

Auch? 

Aufwr. He expends 'jmHij^ abort his fneonm^ %\ x U 

XXV. A Gentkmat^s daily Expences (one Day widi 
another) are i /. ^ s. yet at the iiar^s End he mds he 
faaith laid up 3 SB Gvimds ; what's his yeuHy Intmnef 

XXVI. A GmlmMfiy out of an Estatb of 1000 /. 
a Teau clear, wou'd fan)e 500 Marks ^Mr/jfi what 
may he afford to fpeni daily ? 

Anfioer. x /. x6 j. tS if. -y +. 

XXVn. What nmft that ©p«rfe«^», who hath 
1800 /. a Tear in Lands, pay towards the Lakd-Taz^ 
that 2%tfr the Tax is laid at 3 j. 6 d. in the Ptmnd? 
Anfwer. 315 A 

XXVtII. If 5 •/. frifneipal Mmy^ ^m S s. in ^Teaty 
^diat will 100 /. gam in "that Sfme^ at that Rate f 

XXIX What is the bmenpsT of ft>o ?. from the 
a^th Day of December^ exclufive, to the ift Day of 
jingufi following, inchifive, fttitfie Kate of 5 /. fer<]ent. 
ftr Anmitn ? 

Jbipset* 3 1* 

XXX. Suppofe I bay ^ HerfiMods cf Wine fer 
850 /. 10 X. out of which, by dianc^ are leak'd 378 
GaUoHs; liovr teiift I^ k aihalhtt to be^o Leftfer by 
the 'Batgsin ■? 

AnfiBer. $ s. 

XXX!. ^appde I btty 40 Ho^ads df Wtnb for 

Anfwer. s *' ^"^ 3 'A*"' t* 

XXXII. If 
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XXXII. If I buy Sattin U 6 s. ft if. a J&ri, 
which^ being damag'd, I wou'd ftll at a Rate^ whorolby 
Ilofe lo ^ Om.i what is that lLtf#^ 

Anfwer. 6 j. a 22friL 

XXXIII. If A gives B 51 K$amt of Pafeil in JJ^r- 
r«^, for 3 C 3 qrs. 5 /*. of Toiac^ao, valued at 1 1. 
6 tf . a Po«fyi ; bow's the Paper vahied fn SLeam / 

Anfwer. 12 s. 6 d. 

XXXIV. How much S^^^ah, at 9 (i. | a P^nd^ 
muft A give B for 2 C w^^i^^ of Tea^ worth 10 dL an 
Ounce P 

Anfmer. 32 C. 3 ^r^. 7 />. -ff • 

XXXV. A Merchant has 648 Tirrf^ of MrpadCtorv^ 
worth 14 J. a I2rf(i^, but in Barter values k at 16 j. a 
Tard^ and this he wou'd exchange for Wine, worth, 
ill Ready Money, 42 /. a flrfi : Therefore, to propor- 
tion the A^rf^ equally, what muft a tim of Wine be 
Talued at, and bow isany SUns muft be given for the 
Broad Cloth ? 

jinjwer. 10 Jjinsy 3 Hogjbeadtj iz Gatkns^ + fof 
a Gallon ; and vali^ at 48 /. a Sun. 

XXXVI. Two Corn-Fal^ers A and B harfer-. ^ hath 
576 Sf^Msof Ba&let, worth 3 J- 4 rf.t)ut, in Barter^ 
reekon'd worth 3 s. 7 d. the Bnjheli B has Wheat 
worth 5 X. a Bufiel^ wWch, in Barter ^ he values at 5 x. 
4 ef. The ^ueftion is dieo, hpw many Bufiels of 
WiTEAT B jnufe give A fer hris 576 Bujheh of Barley 5 
and whether A or B has the Better of the Bargain ? 

Anfijeer. B muft give A 3'87 Bnjhels of Wheat ; 
which are 3 Bujbels mott than he^ou'd, if the 
Barter had been equally oroportion'd ^ and there- 
fore B iotfcs fo much by ^s Barter, for. 

To proporinon the Barter ^ually, B ftiould have 
valued his Wheat at 5 j. 4 i. ^ a Bt^et. 

Ccc 2 XXXVIL 
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XXXVII. A Faifor remits from Oporto to London 
654 Mil-Re AS and 750 Reas, at6j. 10 d. per Mil- 
Rea y how much Sterling do they amount to ? 
Anfwer. 223 /. 14 j- i i. ■?• ? 

. XXXVIII. A Merchant at Loii(;?twi pays in Exchange 

for Ro^w 647 /. 19 s.'^d. \ Sterling, at 54 d. ^ per 

French Crown j how much Tournois muft he receive 

at Koan ? 

<^ ' Anfwer. 8560 Livresy 10 Soh^ SournoiSy equal to 

2853 T ^^^»^^ Crowns. 

XXXIX. A Merchant at London remitted to Amfier" 
dam^ by Bill of Exchange^ 788 /. Sterling at 33 j. 
4 d. Flemijh per Pound Sterling j how much Flemijb 
Money was paid at Amfterdam ? 

Anfwer. 1313 I. 6 s. 8 rf. Flemifb. 

XL. A Remitter at London draws upon Dublin for 
855 /. 14 J. 6 J. X ^^(/^5 at 10 d. -y /)^r 0»^ Value re- 
ceived in London ^^ how much Sterling was received 
there ? 

Anfwer. 774 /. 8 j. 3 rf. -5- + Sterlings 

I fhall next infert ^ES^IONS which relate to 
the Meafuring the Circle and Sphere, and then ghre 
yi?«7^ of other Kinds, wherewith the young Arithmetic' 
cian may be further exercifed in this moft ufeful Rule 
of Proportion, and be at the lame Time inftruded 
in feveral Analogies or Proportionsy purpofely ftated 
for the Solution of thofe and fuch like Questions, 
left; he be deceit d^ and take thofe Things to he Pro- 
portional which are not fo ^ of which he hath been 
Caution'd in the loth Chapter. 

5 The Diameters of Circles and their Circum- 
ferences are direAly Proportionally which being 
granted, the following .^uejiions may be eafily fblv'd. 

XLI. Sup- 
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XLI. Suppofe the Diameter of one Circle 10, be 
^ Inches ^ and the Circumference 21,991 Inches -^ and 
the Diameter of another Circle 15 Inches -^ what 1$ 
the Circumference of this other GrcJe ? 
Anfwer. 47,123. 

XLII. The CircumfereVice of one Circle being 
r.1,991 (as before) and the Diameter ^ Inches-^ and 
the Circumference of another Circle 47,123 Inches 5 
what is the Diameter of this other Circle .^ 
Apfwer. 15. 

, 5 The Diameter of every Circle is to its Circumference 
as 7 to 22, or zs 113 to 355 ; or, more accurately, 
as I to 3,14159... This being granted, the follow- 
ing Questions may be Iblv'd. 

XLIII. The Diameter of a Circle being 1$ Inches 
(as in the former Propofition), what U the Circum- 
ference ? 

Anfwer. 47,12386. • 

XLIV. The Circumference of a Circle being 
47,12386 Inches^ what is its Diameter ? 
Anfwer. 15. 

* ' • ■ • . - . 

^ The Area of a Circle has the fame Proportion to 
the Square of its Diameter, as the 4th Part of 
the Circumference has to the Diameter s 
which being granted s 

XLV. Suppofe the Diameter of a Circle be 115 
Feet^ and its Circumference 355, what is its Area ? 
Anfwer. 10028,75 y^^^r^ Feet. ♦ 

^ The. Area of a Circle is to the Square of its 
Diameter as 11 to 143 or, as 0,785399 to i i 
which being granted y 

XLVL 
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X-LVI. What is the Area of that Ciilclb, wfade 

AnpHit. tod28,75j f^Mre Feet. 

5 Again; The Area of a CtnoxK is to the Squart of 
its Ps&ipHEflLY, as 7 to 88 ; or, as 0,079577 to i. 
Thcwfore, 

XLViL If* the ?CRtt»:ttfiRY of a Circle be 355 i^t 
what is its Jthta f 

Anfwer. 10028,69 fquare tkef. 

*I The Root bt Side of the Sauare infcrib'd m a 
CiR^L^ h In proportion to ttie Diameter, as 
^,•7071^67 to t. Which granted, 

XLVIII. What^s the Side of the Sc^uare iofcrib^d 
to i Ct&ctE^ \vhofe DiAMfiTCH is 113 J^^ ? 
AnfiiOer. 79,90309. 

5 The ll{)rf or Side of a S'faarr equal to the Area 
of aCxRciLE. is to the Diameter, as 0,886227 
to t. Attd this is cali'd the QjjAdrature of the 
Grcle. 

XLIX. What then is the Side of the Square that's 
t^ual to the Circle, Avhofe DiamEiter is 113 Ret? 
Anfwer. 100,1436 fe^. 

5 The Superficies of a S^ffERE is to the Square of 
its Diameter^ as 22 to 7 ; or, as 3,14159 to i. 
Which being granted, 

L. What's the Superficies of ^ Spheue whole Dia^ 
meter is 3 Feet ? 

Anfwer. 2^,2743 fquare het. 

5 The 
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5 "^^^ ^^^ ^^ ^ Square equal to the Stiferfieies pf 
a Spheue, 13 to tbe Diametsr ^Sasct/i^^ ^^^^^H5^ 
to I. Whence, 

L,L If a Sphc«.« be 3 ^et $fi Diambtch, ^hat^s 
the Side of the ^n^tf ihat'« equal to the Superficies of 
that Sphere ? 

Anfwer. 5,51736 Feet. 

5 Again ; The Side of a iSj^ir^r^ equat to rfie ASSM#r- 
/a>i of a Sphere, is to the P^r/^l^^ 4;hereol^ as 
D,564.i89 to I. Whence, 



LH. If the Peripberf of a Sphere ht ^,42477 Fi?^r^ 
iwhat's the Side ff tlie 6!^<frv that's equal to me i&^r-- 
ficies of that Sphere ? 

Anfwer. 5,31735 ^<?^^- 

5 The RooTorSiBf: erf* a Cvbe equfl to the iSM^- 
dfi/}^ of a Sphere, \% to ks Diameter^ as 0,^0604 
to 13 

LIIT. Suppofe then the Diameter ef a ^Smi«re to be 
7 Fi?^, what s the Side of the Cube that's equal to jthe 
iklidity t>f that Sph«rb ? 

Anfwer. 5,'642Sf8 ¥>eet. 

5 Agahi ; The &de of a Cube equal to the Solidity 
of a Sphere, ^is to the feripbery^ as 0,25655^ to 
1. Whidh being ;granted. 



UPf. What^ tfhe Side tif the Cubb tiiiae^s <MttaI ^ 
the Solidity of a Sprsrb, whole Periphery is 2a mwr/ 
Anfwer. ^^i^z} jRraf. 

5 The i(9//ii/>)^ of a Sphere, is to the Oihe of its Dia- 
meter^ as 0,5236 to X. And contrarywife. 

LV. If 
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LV, If therefoi!e the Diameter of a Sphere be 7 
Feet^ what « the Solidity ? 

Atifwer. 179,6 C«^/V iv^t 

^ A|;ain ; The Solidity of a Sfhesle, is to the Cube 
ol its Periphery^ as O3O16887 to i. And contrary- 
wife. Whence, 

LVL If the Periphery of a Sphere be zz Feety 
.what's its Solidity ? 

jinfwer. 1 79,7 C«Wr iitfA 

^ The yfr^^ of an Ellipsis, is to a C/rf/^ defer ib*d 
on its ^ranpverfe or Longeft Diameter^ as the Go/i- 
jugate or Sborteft Diameter is to the ^ranpverfe. 
Wherefore, 

LVII. Suppofe the Conjugate Diameter of an Ellip- 
sis, to be /^ Feety and its Sranfverfe Axis 6 Fi?^, and 
the Content of the Circle, defcriVd upon the iranf-^ 
'verfe Axis^ to be 28,274 fquare Feet^ what is the Q?if- 
^^;;/ of the Ellipsis ? 

Anfwer 18,849 fquare Feet. 

^ Again 5 The yfr^/ir of an Ellipsis, is to a Circle 
defcrib*d on its Conjugate Diameter j as the Stiranf" 
*verfe Diameter is to the Conjugate. Whence, 

LVIII. If the Conjugate Diameter of an Elli^^sis 
be 4 Feety and its ^ranpoerfe 6 Feet^ and tlie Content of 
the Circle defcrib^d upon the Conjugate Diameter 
be 12,566 fquare Feet^ what is the Contem of the 
Ellipsis ? 

Afifwer. 18,849 fquare Feet. 

\ 



Coroll. 
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, . . . ^ ' '• s 

ConoL. Hence it may l>e plaiiuy ini^rfV^ th^t tli6 
^dfrM of every ELLipits U ii' M^M "Pfdportional 
between the Circles defcrib'd. on ttsX0i(|^ and 

'^ Our Coantry-m4tt, Mr. iJoiLwoob, in the i^^r 
1635, by making proper Obfervationa, and a6:u-» 
ally ISeafuring from ^or^i^ t6 iSbir/i?, found, that 
for each Dmwr of Aftenttim of Lutituie^ the 
iiifianci mes^itted was 69^ Jli;ilf j. . ' 

LIKk If th«n there we 69-,5 Mitcs in i D^e of 
the Circunrference of the £tf r^i^ ^ ho>t many MiUs are 
there roiir»rf /^^^ Eartb ? 
Anftmr. 2^oao. 

ISL. The SuK is &kl to perferffi Me en^iK Rtf^olu*- . 
tion (or 360 Degjrees) in the Space of 365 Days^ 5 ffc. 
48 ilfiv. 57 Ac. calTd a tttfical dt MM" Tear. How 
mnch does it move hi one Dayf 

Anfwif. s^'.^'^.i^^^.^t. 

5 By th6 4th Flrop. of the 6th Book of Evrtttt^^ 
the following Proportion \$yoii ; 

As the Length of the Shadow of any Vprigbt Pok^ 
or oth# Perpendicular ObjeH^ js to the Height of 
that Ohjefl ; fi> is th^ Length of the SftADdw, iny 
Building cafts at tht fame Tiine, to xht Bfigbt of 
that Building. 

This being granted, we may put the i&llowlng 
^UBSrtONSi 

Lil. If a Pd/^ 12 Feet high, fefc upright, cAft a 
Shadow x8 i%i^ long^ and, at the £mie Inftant, a 

D d d Slower 
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Stiwer cafts a Shadow x68 Feet long : What is the 
Ikigbt of ihe ?iw«r ? 

Anfwer. 112 Fi?^^ 

LXII. If any Buildings 30 Fi?^^ high, cafls a Sha- 
dow 24 Fir^^ long ; and, at the fame Inftant, a Stbepls 
cafts a Shadow 216 Feet long, what's the Steeplers 
Height ? 

Anfwer. 270 R^^ 

5 The AnEAs of all Similar FtTures (zre to each 
other, not as their tike Sides^ fto) are in a Dirp//- 
r/rftf Ratio of their Homologous or //ib A'^j ^ or, as 
the Sauares of their Homologous Sides. QEuclid 
2o. 6 J. And contrary wife. 

Thus alfb Circles are to each other (not as their 
Diameters^ but) as the Squares of their Diameters. 
(^Euclid 2. 12.) And^contrary wife. Where£>re^ 

LXIII. Suppofe the Side of a Regular or Irregular 
Figure^ of what Number of Sides fbcver ; for InfUnce, 
5 i5!r^^j, be 4 F?^/, and the Area or Content of this B- 
j;irr^ be 68 fquare Feet 5 and the Homologous Side of 
another Similar 5 /^i F/gi^n? be 7 Fi?^ 5 what is the 
AiLEA of this Figure ? 

Answer. 208 \ fquare Feet. Again s 

LXIV. Suppofe the Content of a Circle, whofe 
Diameter is 12 Inches^ be 113,097 /^w^ar^ /»ri>w, what 
is the Content of another Circle, whofe Diameter is 
7 /»^ib(pj ? 

Anfwer. 38^4.844 fquare Inches. 
• • 
^ The Solidities of ^// Similar Prz/wf j and Pyramids^ 
(are, to each other, wc/ as their Homologous Sides^ 
^1^0 are in a triplicate Rjitio of their Homologous 
. or /iA^ i/i« 5 or, as the Cubes of their Homologous 
Sides. CVsde Euclid Prop. 8. 12. and Prop. 9. 12.) 

Thus 
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« 

Thus then Similar Cylinders and Conbs (arc to 
one another, not as the Diameters of their Bafes^ 
but^ arc in a triplicate Ratio of that of the Dia^ 
fneters of their Bafes^ Q Euclid i2, 12.^ And 
contrary ^fe. Wherefore, 

LXV. Suppofc the Solidity of a Pi^RALLBLopipcD 
be 18 Cubic Feet J and any Side of it be 4 Feet 5 and 
ftppofe the Homologous Side of another Similar Paral- 
LELOPiPED be 5 Feet, what is its Solidity ? 
Anfwer. 95,156^5 Citbic Feet. 

LXVI. Suppofe the Diameter of the Safe of a Cy- 
LiKDER be 4 Feet, and the Qmtent of that Cylinder 
be 48 Cubic Feet, what fhall the Solidity of another 
Similar Cylinder be, whofc Diameter is 6 Feet f 
Anfwer. i6a Cubic Feet. 

LXVIL Suppofe the Diameter of the Bafe of a Cone 
be 5 Feet, and the Content of that Cpne be ^6 Cubic 
Feet', what (hall the Solidity of another Siptilar Cone 
be, whofe Diameter is 8 F^^/ ? 

Anfiver. 229,376 QrfoV Fff*. 

^ triangles and Parallelograms ; and alfo i// Kiiids 
of Pyramids and Fri/ms y each kind compared 
among themfelves, if they have the lame Alti- 
tude, arc in the fame Proportion to one another, 
as their Bafes : And if their Bafes are equal, they 
are as their Heights. Vide Euclid Prop. i. 6. and 
its Scholium ; Prop. 5. 12. Prop. 6. 12. Cor. of 
Prop. 9. 12. Prop. 32. II. Prop. 11. 12. and Prop. 
14. 12. 

LXVIII- Suppofe two Triangles to be of the fame 
Height, and th? Bafe of one of them to be 6 Feet^ and 
that of the other 16 Feet, and the Content of the for- 

D d d 2 mer , 
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met to be 54 fquare Feet^ what i» the Qmtent of the 

latter ^ 

Jf^jwtr. 144 fifuare Feet. 

LXI^. Suppoft tl:ie J^fes of two Tm^Kpi^n to be 
equal, and the Height of tht firjL 6 A^^ imt that of 
the other to be 16 reet 5 likewiie the Area of the fot^ 
mer to be j^ /fiitfrsr jR?^, what it the A«E4. cf the 

Jatrtf .^ 

Anfmet. 144 yfi/tff^ fir^ 

LXX. Suppofe the Heists of two Pju^ms of any 
kiiid^ C^.£. Fakailelopipeds) to be equals and the 
£gr/i of 9W of them to be ft y^mr^ Airfy and tbdt ot 
the <rti«r to be 12 y^uMV^ /%^l, and the Qmnk of tha 
>bincir fioba 48 felid Feet^ what JMfiii^ has cheiiMr .^ 
Anfm99t. . ^^fM Fket. 

• LXXI. Soppofe the Ji&/Vi&^ of a Prtsm, of any 
kiad^ (a CviiKDfaii^ fer Iiutance) be 5 1^, and its- 
SoUdityi 45 Er^; and iuppoie the ifr/^jfri of anoidiBr 
CvLZKittiLy of ilut £iiM Bafi with the fonmr^ be 9 
i^^/j what is its SoHdity .^ 

Anfwer. *i ^fii B?ir. . 

ULXII. tSuppofe tfae^Sa^ of a pYnjniaft, of any 
littd, (a Comb, for Inftance,)'be % fqmare Feet^/QXiiiXVi 
SeUdiky bt ^2 ree$,i and fappoie tbe J^tf/ir ot another 
GoiKS of the 6me JSt^jN widi the prmery be 5 F^r^y 
wlitti5]|s^/iv;]if)ti^ 

Ai^f. i^s Cukie JFket. 

. I^XXTIL Sujppofe tbe^B^xof any tvoPfftAMins, 
of the fame kind, to be equal ; the Height t3£ me of 
them to be 10 Feet^ and that of the other to be 16, and' 
llie Oment of the latter to be J^z ftM Fee^ what is 
HimS^Uditycftiicfofnter?' 
Jkfim. 120 Path 

5 Similar 



^ JSmiJar Conw, vhcdicr\?l^^t or W/^#, 0^ - 
not «$ tkeiif Axu^ l»ut) an m a fripiisae ^jui% pf 

that of their jixes ; or, as the Guhes of ihetr -^f^f* 
Wherefore, 



|;XXIV. jSuMoCb ^e jfyiU of » On^ f^ ttc y J^^^/, 
«id it$ 4(9i/c//>;r Iq be 4j^ j and fappod^ the 4(K/^ of 

another Cone, fimilar xq th^fc^mry PQ iz^Fi^p vfa^t is 
its &//t///^ .^ 

Anfwer. 106,666 Feet. 

5 A^n; Similar Cone^ are in ztrifUcatt: Katfo 
of that of their iS'i^^f inclm'd to their Bafis. 
Wherefore, 

LXXV. Suppofe the /lant Side of a Cone be iz' 
Feety and' its Miditf h^ 42 Feet ; and fuppoie they^;i^ 
Sei£b$ of another Simlar Con^ be i9 P^^ ^tMt is its > 

Anfijoer. 141,75 F^^- 

5 Sp:Q«aEs are to each other, (.not as their Pia^ 
meters^ but) as- the Cubes of their Hiameters. 
CEucMiS. ;^) And contrary Wife: Wherefbre^y 

LXXVI. Suppoic the Diameter of a Si^here be 6- 

BcbeSy and' its Solidity be 113^097*^ and fuppofe the 
Diameter of another $p here b^ x^ Jh^i^^i^ what> as its^^ 
Soliditj?' 

^wer. 904,776 /i»r{t^i. 

5 A Sfh^irp is in Froportiofi to its Circumfcribif^ 
Cylinder^ (/• ^. a Cylinder Avhofe Height zrABafrs' 
Diameter^ are each equal to the >iSv/'r of the Snicre) > 
z»z to i< But, to a 0»/r, ^fUch Height and /)i<i«^ 

LXXVILSup- 
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LXXVIL Suppofc the Solidity of a Sphere to be 
1 8 R?^, what is the Solidity of the Grcumfcrit'd Cy- 

LIKDEIL? 

Anfwer. 27 i%^f. 

LXXVIIJ. If the Solidity of a Cylinder, whofe 
Height and Bafe^s Diameter are equal, be 36 F^^r, what 
is the iS?//*^ of the Infcrib^d Sphere ? 
Anfwer. 24 Feet. 

LXXIX. If the Solidity of a Con^, whofe Hf/^fe 
and Bafe^s Diameter are equal, be z 2 Beet ; what is the 
Solidity of a Sphere, whofe Diameter is equal to the 
feme Omen's Height ? 

Anfwer. 24 Feet. 

5 The Weights of Shot, of the feme Metal^ are as 
the Cubes of their Diameters : And on the con- 
trary, the Cubes of their Diameters are as their 
Weigbts. 

LXXX. It is found, that an Iron Bullet, whofe 
Diameter is 4 Inches^ weighs 9 Pounds 9 what then is 
^ the iVeigbi of an /r(?» Bullet, whofe Diameter is 6 

Inches ? 

Anfwer. 30 /*. -f, or 30,375 /&. 

5 The Spaces run thro' by Defcending Heavy Bodies^ 
are in a Duplicate Ratio (or as the Squares'^ of the 
Times in felling, from the Beginning of the Fall : 
And on the contrary, the Times are in a Suhdu-^ 
plicate Bjttio (or as the Roots) of the Spaces. 

LXXXI. It is found, that Heavy Bodies^ not fer 
fi'om the Surface of the Earth, fall 16 Feet in a Second 
of Stime ^ how many Feet will they fell in 4 Seconds ? 
Anfwer. 256. 

LXXXII. Sound 
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LXXXII. Sound U found to move 1142 En^ijh 
Peei in one See(md of Stme^ how far then will it pals in 
^Minute? 

Anfwer. 68520 F^et^ equal to 13 Miles^ very 
nearly. ^ 

N. B. That in Working many of the Yorcgoingj as 
. well as the following ^UB S TIO NSj the Learner 
may ( by way otExercifey if he plea&s^ ) very 
commodioufly ufe either Vulgar or Decimal Frao- 
TioNs : But more of this hereafter in its proper 
Place. 



^UBS^IONS in the Single Rule (?/ Three 

Inverse. 

I. If 16 Men enclofe a Garden with a Brick Wall 
in 28 Days^ how many Men will do the fame ia 64^ 
Days ? 

Anfwer. 7 Men. 

II. If a Man performs a Journey in 9 Days^ when 
the Day is ix Hours long, in how many* Days will he 
perfi>rm i^Qfame^ when the Day is 15 Hours long ; the 
Length of the D^^j^ being accounted from Sun-Rifingito 
Sun-Set ? 

Anfwer. 6 Days^ 9 Hours. 

III. If the P^»»y IVbite Loaf ought to weigh ^^Oun^ 
ces^ Jroy^ when Wheat is at4i. 6d.zBuJoeli what 
ought it to weigh, when Wheat is at 6 s. g d. a 

Bt^el ? 

Anfsner. 6 Ounces. 

IV. At 



5^ ^hc A9^E1^2)IX. 



TV. At ^Miac Price pet Bufitl k YJutKt^ wfatti flie 
Pmi^ /#^]Mf)^ iMf wrighs Jf Omuc^) 8 Pi»nymtigh€ij 
if it weighs 9 Ounces^ when Wheat is at 4 j. 6 A a 

Anfwet. ^ s. 6 d. 

V; If 1 1. 2 $. vrorth of Wikk #ill fiifficfc a CitrB 

of I a Mm^ When the WimH is /oW after the Rate of 

AS f' ^s. A ^i^tadi how taanv Mfn will i iL a x. 

worth fetym^ when the Wins a joU afier the Rate of 

ISA 1^8 i» Aihgjbadf 

jinfvoer. 16 iMiffi. 

yit A Governor of a For/ has Fblovisions fuffideat 
!fi>r 1850 Soldiers lor S Months ; but how many of them 
tnuft he difinifs immediately from the Garrifonj that the 
Paovxsx6j^^ may taft i M^nthi lodger ? 
Anfwer. 45a 

VIL If I lend a JMim ^50 /. for aa MoNtas, how 
loiig TtmeNragbt he to lefid me 953 /. 6 j. 8 iL to be 
even with me } 

Anfwer. 15 Months. 



VIIL If 796 Phees of Money^ Qiriz. Pietts (f Eight^ 
at 4 s. 6 (f. eaeh, were equivalent to, and given fet 
144 Pieces of another Value per Pkce ^ what was that 
Value ? 

Anfwer. 23 j, a Piece. 

5 Equal irianglesj equal Parallelograms^ equal Py^ 
ranrids^ and dqiud Prifms^ have dieir ifa/^x and 
lieigbts reciprocally Proportional 



Vide Euclid Prop. 14. 6. Prop. 15. 6. Prop. 34. ix. 
Prop. 9. 12. and its Cor. and Piop. 15. la. 

Thefe 
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Thefe being premifed and granted, we may put the 
fbUowing ^UEStlO NS. 

IX. Suppofe there be 2 equal Triangles ; the Ba/e 
of the former is 6 Feet^ and that of the latter 10, and 
the Height of the former is 12 Feet ; what is the Height 

of the latter ? 

Anfwer. 7,2 Feet. 

X. Suppofe there be z equal Pahallslograms ; 
the Bafe of the former is 49, and its Height 14 Feet ; 
and the Height of the latter is 21 Fif^^ ^ what is the Bafe 
of the latter ? 

Anfwer. 32 f Feet. 

XI. Suppofe there be 2 ^^ir^ Pyramids, wjzt. 
Cokes ; the Bafe of the former is 20 /^ir^r^ Fir^/, and 
that of the latter 12 fquare Feet ^ and the Height of the 
latter is 7 -J- Feet 5 what is the Height of the /(>nwr ? ' 

jinfwer. 4 -5 F(f ^/. 

XIL Suppofe there be 2 equal Prisms, i;i;2;. Pa* 
RALLELOpipEDs ; the Bofe of the former contains 18 
fauare Feet^ and its Height is 12 Feet $ and the Height of 
tne latter is 8 P^^ ; what is its Bafe ? 
Anfwer. 27 /^i^tf r^ i%^^* 

XIIL Suppofe there be 2 equal JriaHgutar Prisms ; 
the Height of the former is 28 Inches^ and that of the 
latter 34 /uri^fj ; and the Bafe of the latter 112 y^i^^r^ 
Inches*^ what is the £^y^ of xht former ? 
Anfwer. 136 /^Mr^ /;ir^^i. 

XIV. If a Board (ji PARALtsLOoRAM) 16 Inches 
in Lengthy and 9 in Breadth^ be equal to a j^iArr^ Foot $ 
how many /^i^i^tfj in Length will make a jquare Foot^ 
when the Breadth is 5 /if ^i^^ j ? 
Anfwer. 28,8 /if^i^^^. 

Ece XV. If 



Xy^ iRai&Maiifquared Piece o^imbbk^ (a Pmim) 
\vhich is terminated by eqfi^. Ateas at thet iSx/i>, each 
containing 144 fquare Inches^ muft be I2 Inches in 
X^idlgfir tp mdke. a . y^'tf iwM how hng nnift it be^ to 
make a foM. fiwf, if the A^y or ^jtm at each Bai^ 
cpntaiQ^biiit 84.^11^1;^ /ircir&r. 

Anfwer. 20 4 Inches. 

XVI. If 48 TJirrfj ofSTUFFjofa 22rrrf wide, will 
Iffing the Sideoi a.Ro6M, how many Tards of iapefiry^ 
3 2W^ wide^ will i?^«(r thi^ame •' 

Anf'm.et^ iti. fords. 

XVII. If 48 a^rrfj of Hakqii^; art lufficient to 

ffir rVip S%ide of a Rnovr that's 2»T Feet lontr. ^nd t^ 



jLVii. 11 49 laras 01 cianqxj^ «nv lum 
Ir^iig the .Slrrf^ of a Room that's 27 /v^^ fo/ij^. 
fi»r^ 2?/^ ; wjha('3 the Iftdtif o£ the Hakgzkg f 



and I a 



Anfw§iU I of zTard. 



XyiHr l£.6ooJ?flflj/RMi^rj ape to be new CloathV, 
each Man's Garment to contain 2 -| Krr& of Cloth, 
which is I i Tard wide; how many Tards of Shai.« 
u^QSj i ^f ^ 3%ivf wide wilt //jv^ them ? 
Anfwet. 270Q 2Srr^ 

* • 
K(7f^, That Hangings aid £(2ri of R^(»»» may be 

conlider'd as Pailaxlelog]|,am4. 

5' T^ Lengtis o£ Fckdulums are to one another, 
as tht.Sfmnes of thdr Vibraticnx reciprocally. And 
L coQtrarywiid 

XIX. It is found, that a. Pendu&um muR: be 39,2 
/nci^^j in Lengthy to ytc;/>rg Seconds^ i. e. to make 60 
Vihtt^o^s in a A6mit0 ; how ibnj; cbeo muft a Penou- 
itUM be, to makf aao VitratiimsvB^^Mnme? 
Anfwer. y^B Jivib^x. 

5if 
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^ If ^JV7o Wbi-ghts, applied to the Ends of any 
ijaver (as of the CommoH Balance^ or vthe Steele 
yard) hang in Bqmlihrhy they will be feciprocally 
proportional to their Diftanc^s from the Qmter of 
Motion, or from that Pointy by wfaicfa-ifae Lever 
is fupported. 

XX. Suppofing (^ C W b be d SkeUyard^ -u^here 
the Dhfifimsj «,7 ; 7,65 6,5 5 5^ ; 4,3 ; a,a j 2,1 • 
i^C; and C,i 9 are e^K^/, foppofe the Weiffft W to 
be one Powwrf ; what Weight i^irijg at the Point 'S^ will 
keep the Be^ m in Eqnilibrio ? 
Anfwer. z Ounces. 




"XlSJ. Stippole -^ Xevcr. put yHfrizonf^ ^poii a 
Propy to hdvt .z. W^igit of iooo^/^.^^(uQ>fiid.i|d at one 
£»^, at the Dijiance . of i .^^^ \firQin die Pr^ or Po/»l 
of Support ; at what Dijiance from the fame Pointy 
andft 100 tb.-JVeigbt (or lo«ie dther .Fpf^. qi(|wy|deiit to 
it).be^ppUed.at the other.£ii^» ist^Am^'^i.^ hv^^9 
to counterbalance or fuftain the former ^ixq^T.pf 
1000 lb. 

Anfwer. 10 E?^^. 

'5 Bv the fame Rxjif, the Lwfeb.ipf the i^r, 
.wnerewkh .Akchiic&oes wcow h^ye lifted the 
£tfr/i^, may be calculated: Thus^ Suppofe the 
Wei^t of the Earth, to be (in. z..t9U9d i^uvk^r) 
' equal to ; 2i)Ooo^oo^oao^oO|Oi}a^cio.Q»Qpo .^i/|i- 
iiinid Weighty and that it be fufpended at the Di^ 

Bees Jlance 
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fiance of i Foot ftom the Fulcrum or Point hy 
which the Lev$r b fupported ; then, fuppoling 
the Force of AnoHiMEDErs Jirm to be equi- 
valent to X hundred ITeigbt^ I fay, the Lnjer 
required to itiove the Earthy muft have been 
ai^ooo^ooo^ooOjQQO^ooo^ooo^ooo Feet in Length 
from that Point. 

But, by the by, tho-* this Leaver be, in STwory^ 
truly fufficient to move the Earth out of its P/acej 
yet ieveral concurring fmpoffibilities render it im« 
poffible to be done ^ which that Celebrated Mother- 
tnatician^ without doubt, was not ignorant of; 
and therefore meant no more by his ftupendons 
Propofition^ than to denote the immenie Force and 
prodigious EffeSis of the Mechanical Powers. 



J^UES^ION S in the Double or Compound 

Golden Rulb. 

I. If loo /. gain $ '• Intereft in a Tearj bow much 
will 850 A gain in 3 Tears and 8 Months ? 
Anjwer. 155 /. x6 j. 8 ^ 

IL What Principal Sum will gain 155 I 16 s. % d. 
Interefty in | 2^4r5 8 Months^ at the &^r of s p^ CenL 
per Anmmr 

Anfmer. 850 U 

III. In what ?im^ will 850 h Principal Money gain 
155 /. 16 J.8 rf. at the Kate of 5 per Cent, per Annum ? 
Anfwer. 44 Months equal to 3 2^r j 8 Months. 

rv. A Usui^EK put out 455 /. at Jnterefij and after 
it had continued 3 Tears and 4 Months j he received fyr 

Principal 
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Principal and Intereft together 576 /. 6 J. 8 d. at what 
KaU per Cent, per Annum did he receive Intereft ? 
Anfwer. S per Cent. 

V. On the the 25th Day of JMarcb 172a, a Scrive*- 
KER lent on a Mortgage 760 /. ; and on the 25th Day 
of J^y 17285 he received for Intereft thereof 281 /. 
4 5. I demand at what Hate^ per Cent, per Annum^ his 
Money was knP ? 

Anfwer. 6 per Cent. / 

VI. If the Carriage of 60 Hundred tVeigbt^ 20 ADles^ 
coft 14 /. 10 s. what IVei^t ought to be carried 30 
Iililes^ for $1% s.^d. at that Kate of Carriage ? 

Anfwer. 15 Hundred IVeigbt. 

VII. If 8 Men^ in 14 Days^ can mow 112 Acres of 
G&ASS9 how many 3fi?ii will mow 2000 yf^r^i^ at that 
Katej in 10 Days? 

Anfwer 200 JliiriiL 

VIII. If 170 jBi(/i&^/j of Wheat will fuffice a R^jf^ 
ment of 680 Soldiers^ 6 I}^^^,^ how many garters will 
ierve an Akm y of 79200 Men^ at that H^^^ 16 D^iyj ? 

Anfwer. 6600 Quarters. 

IX- If 2 flbr/?j eat up 8 -B«/2r^/j of Oats in 16 
Dj>i, how many Horfes will eat up 300a ^uarSers in. 
24 Daysy^ at that lUf ^ / 

Anfwer. 4000 Hetfesi 

X. If 275 Piofieens caft a Trench o£ z$oKods^ in> 
12 Hoirri. how many JliSrii, at that Kate^ will caft a 
French of 880 Kods in 8 Hours ? 
Anfwer. 1^2? Men. 

XL If 2 P^»»y /i^i?^ Loaves fuffice 3 3fw, when 
Wheat is at 4 5. 6 i. a Bujbely how many Penny IVbite 

Loaves^ 
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Loaves will fuffice 9 Mfn^ when Wheat is at 9 x. a 

Bujbel ? 

Anfwtr. 12 Penny Loaves. 

yen. If 54 If^orkmen can build a Fort in 18 Days^ 
when the D^^ is 1 7 Hours long ; in how many Days 
will 68 Workmen build the y^;??^, when the Day is but 
9 JI(?«r J long ? 

Anjwer. 27 D^/y. 

If this laft Question be dlow'd to cbme property 
under this nead, as I fee no Reaibn to the con- 
trary, it occafions the following Remark^ viz. 
That the two Single Compofing Jlnalogies^ where- 
by this is to be fblv*d, are Both of them Inverfe^ 
tho' it hath been aflerted by (bme, that it Never 
happens chat Both Analogies are Inverse. 

The Terms may be ftated ^fter either of the Forms 
following, being All of themlnverfe. 



Hours. 
17 


Days. 

: 18 


Hours. 
• • 9 


• 34 


Men. 
54 


Days. 
• 34 


Men. 
: : 68 


Days. 

: 27 


Men. 
54 ' 


Days. 
18 


'Sibn. 
: : 68 


Days. 


Hours. 
17 : 


Days. 


Hours. 
"9 


Days. 

: «7 


Hours* 


Men. 


Hours. 


^&;f. 


17 


• 54 • 


9 . 


102 


2^n. 


Days. 
: i« : 


: 68 : 


27 



il£r;r. 
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Men, Hours. Mch.^ H(>ttrs. 
54 : 17 :: 68 : 13 1 

Hours. Days. Hours. Days. 
i3i : 18 : : y : 27 

But, 'tis true, this ^icftion may be folv^d by one 
Single Inverfe Analogy : For, 'tis plain, that if the 
1.8 Days be multiply *d by 17 (the Hours m one 
Day ) the ProduCi will be the Number of Hours^ 
which the 54 Men will build the Fokt in, viz. 
3.06 Hours J then Inverfely^ 

Men* Hours. Men. Hours. 
54 : 306. : : 68 : Z43 

which 243 Hours being divided by 9, Qht Hours 
la one Bay^ will be reduced to 27 Days for the 
jinfwer^ as before. 



^UJSSnO NS in Fellowship. 

I. Three Merchants^ A, B^ and C, Join their Monies 
and r^//^ a Stock of 20000 /. of which A put in 
9000 /. B 7000 L and C 4000 /. with this they traded^ 
a certain Time, and gain'd 8 00a A; how. ought this. 
Cain to hejhar'd amongft them ? 

Anfwer. A's Share amounted to 3600 /. B's to 2800 /• 
and Cs to 1600 /. 

II. Three Merchants^ A, B, and C, Trade a certain 
Time with a Joint^Stock of 20000 /. and gain 8000 /. 
of which. A^sPart was 3600 /. B^s 2800 /. and C^s 1600 /. 
what was each Merchant's Stock? 

Anfwer. A*s Stock was 9QQ0 /. B's 7000 /* and C*s 
4000 /. 

ni. A 
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IIL A Captain and Lietitenant of a Man rf Wat 
(being abroad^ buy a Quantity of Goods for 680 /. 
10 ^. of which the Captain depofited s*]6 I. s ^' ^nd the 
Lieutenant the reft ; now by diipofmg of thefe Goods 
they ^ain^d 206 k to s. of which, what was the Captain's 
Share ? % 

Anjwer. 174 /. 17 j. 3 rf. 2 q. rj!?. 

r 

IV. Three Merchants^ A, B, and C, join their Mo* 
nies to malce a Stock of 12400 /. with which they 
traded ^nd Gained 2^So /. of which A gets 686 /. B 870 /. 
and C 924/.; what was each Mercbant*s Stock, at 
firft? 

cA's^ r 3430 A 

Anfiver. <B*s > Stock was 5435^ '• 

C-Cs^ ^4620/. 

V. Three Merchants^ A, B, and C, fading toge- 
ther, Gaind 516 ki6s. 10 d. A put in 816 /. 12 x. 6 dL 
B put in 913 /. 10 i. 10 d. and C 407 /. 9 x. 8 d. I de-^ 
mand what was each Man's Gain ? 

cA's 197 I. 6 s. Td. o q. 74|^. 

Anfwer. < B's 220 /. 14 j. 1 1 d. 2. ^, rf fofy- 

(Cs 98 /. 9 J. 3rf. M-ffi^. 

VT. Three Metty A, B, and C, /r^il? together a 
little while, and gain 48 /. 1 3 s. 4 i. A put in at firft 
2^0 /. and B and C together, put in 330 /. ; now B's 
Share of the Gain was 18 /. 5 j. ; what then did A and 
C gainj^ and B and C put in reipedively ? 

Anfwer. A^s Gain was 19 /. 9 j. 4 d. and C's Gain 
10 /. 19 J. B's Stock 206 /. 5 i. and C% Stock 123 /• 
15 J. 

VII. Three Merchants^ A, B, and C, freight a 5!&/> 
with 456 Pipes of Wine, wz. A*s Part thereof was 
190 Pipesy B*s 152, and Cs 114^ but bad Weather 

oblig'd 



obliged the Sailor^ to throw 84 Pipes over JDoard ^ how 
many Pipes did e^ch Merchant X(?/^ / 

yinfiter. A loft 35 Pspes^ B 28, aijd Q m. 

VIII. Three Perfbns, A, B, and C, put in Money to 
^r04f togcth^j A put in 60 L B 70 /. ai)d C a cprtain 
Rvm uttkfiowp J tl^^y ^^/>V I op I of vl^jcti ^s^^^c^ 
came tp 0q /. i what theq 4id hg f^f in^ ^nd }A^h'« dlfl 
A and ^gaitf? 

j4nfwer. C Mt ini^S^i A gained 18 jf. p s, z ^, ~j, 

V andB^^/»4?i'. ?9«f-9<'->Tr 

IX- Two -Mw, A WVJ B, makcTi Jcji^y-STpqicj A 
jUi/ «f xoo/. more thaqi P, ^ ^^Y k^^^'f^ SR9f* *f 
which BV 5^^# came to zi^ I if /• > w^at \fra3 efu^ 
Man^5 .Slfpr^ at firft ? 
. Jinfwsr^ A's ^Jlfpf A vas 450 /. fn^ p?s J50 /. 

X. Three Merchants^ A, B, and C,. raiied a Stock 
of 3600/. they traded^ and gaind 2700// of which, as 
oft a^ A received 3 A B received 5 /. and .C 7 A ; what 
was each Man's Stock 9nd Cf4iN ? 

cA's^ ^ 7/w>'7 C 540/. 

^iiySff^r. ^3'sf Stock v^i^ 200 /> g%i Ga^^ 909/. 

XL Three Perfons^ A, B, and C, in Jr^A, jointly 
gain 987 C I qr. 19 /^. of S^gail ; A d^ppfitpg at fidt 
197/. 9/. 4 (^. B S16/. x8^. and<^«i9^.;7/r I^en^nd 
each Man's P^r/ of the Sugar ? 

AnJ^r. A*s P^r/ w?^ a66 C i^ /fe +5 B'?4^7 C. 
6 /^. +, and C\ 294 C. i jr. ■+•. 

XII. Four Sailm^ A, B, C9 and J), joi^ t<^her, 
and ^lyy 15Q Ga^ns of Bkandy for 29 /. 10 j. of wliich 
A paid 7 /. 10 s. B 6 /• 15 J. C 5 /. 5 j. and D 3 /. 
How ii^toy GaUms then Augbt ^h jtp haye lor his 
Shake ? - . » 

F f f Anfwer. 
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Anfwer. ^p > ought to have S ;^ Gallons. 



XIII. Two Merchants^ A and B, commence Fa&t- 
NBB.S, A having 240 /. in Jrade for 12 Months^ and B 
having 240 A in ^rade for 14 Months j, and they j^^iif 
clearly 125 /. 9 s.\ How muft this Gaik be divicM 
between them ? 

A^fwer. A's P^rf is 57 /. 18 5. and B's 67 /. ix /. 

XIV. Two Merchants J A and B, agree thus, viz. That 
A do put into Trade 1500 /. for 12 3f<)»^i^i ; and that B 
do, 2 Months afterwards, depofite fuch iSvm as will entitle 
him to 7 of their Gain, at the Tears End; the IfTfoie 
of which they then find to be 250 /. Therefore whac 
did B put in P 

Anfwer. 3600 /. 

XV. Three Merchants cnter'd Partnerjhip ; A put 
into Jrade 900 /. for 15 Months j B 11 25/. for 12 
Months^ and C 750/. for 18 Months ; and they gained j 
in all^ 718/. 10 J. 6 c/. What was each Merchant's 
Sfare- of this Gain ^ 

An/wer. 2i^ 1 10 s. 2 d. 

w 

XVL Three Perfens^ A, B, and C, composed a fnuM 
^JbiKT^STOcK of 90 /. niiz. A had in it 20 /. for 3 
Months s B 30 £ for 5 Months ; and C 40 /. for 7 Months; 
their Gain, in tf//, was 57 /. 3 5. 4 d. what was each 
Man's Share of it ? 

rA'sp ^7/. 

Anfwer. iB*s^ iS2^4fv was 5 17 /. 10 s. 

^Cs^ C32/L 13^. 4rf, 

XVII. Three Perfins^ A, B, and C, jointly raised a 
Stocic of 4600 /. ; A's Part thereof continued m 8 
Months^ B's 6 Months^ and C's 4 Months i their fo/^ 

Gain 
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Gain was 800 /. ^ of which A's Dividend was 400 /. 
B's 266 /. 13 s. 4.d. and Cs 133 /. 6 s. Bd. What did 
each Perlbn depofite at firft ? 

Anfwer. A ^ir^ in 1800 A B x6oo. /. and C 1200 /. 

XVIII. Three Perfons^ A, B, and C, enter'd Part^ 
nerjbipy their Common Stock being iSzzl, ; A's Money 
was in 3 Months^ B*s 5 Months^ and C*s 7 Months ; 
they gdin'd 234 A which was fb divided, as the ^ of 
A's Gain was ^^^^/ to j of B's G^^f/n, and egual to ^ of 
C's G^Vy : What did each ^ain and /i// //^ ? 

/. ' /. J. d. 

.^ S^^^lGalnS ^f?andS'^^^' ^^ * ^ 



Cs^ was <:io4>*^^^^^Cn88 : 3 : 8 if S 
Vide Hill's Arithmctick, p. 2S5. . 

XIX. Three Ptrfons^ A, B, and C, company^ and 
pi;^ /If tc^ther 3822 /• A's Money was in 2 Months^ B's 
3 Months^ and Cs 4 Months ; their ^^/nV 234 /. of 
which A*s Share came to 52 /. B's to 78 /. and C's to 
104/. 

Anfwer. Each ^ in 1274 /. 

XX. Three Partners in ?r^ had a Common Stock 
of 6400 /. ; whereof the Ftrft put in 2880 /. for 10 
Months^ the .SSfroiii put in 2240 /. and the ^itd put in 
1280 /. for different Jjmes ; but having, had iU Succefs^ 
they made up their yiceomptSy and found they had loft 
1700 /. ; the Firft being 900 /• Lofir^ the Second 560 /. 
and the fhird 240 1. ^ how long therefore did the Jitoney 
of the Second and Tibiri continue in Company ? 

Anfwer. The Secmd Man's ilf(?;ie;y continu'd in 8 
Months y and the of i&^r 'j 6 Months. 

XXT. Three Merchants have company d together; 
the jRry? put into Tkade^ on the ift of January^ 600 
Guineas ; the Second^ on the ift of y^i7, put in a 
Diamond ^ and the 7Jb/ri, on the tft of May^ put in 

Vffz 900 1. 
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900 /. and at the YfiAA*« End their totatOhi^ was 560 /. 
thereof the Brfi Merchant-'s Part was found to be 129 /. 
and the Second's ml. I demand what a Guinea went 
for, and what was the f^/iw? of the Didmnd ? 

Anjwer. i Guinea went for i L 1 5. 6 d. and the 
Value of the Diamond was ^40 /. 

XXIl. Three Mrcbants went Partners 18 Mtmths j 
A put into StocI^) at firfV^ 206 I. at 8 Months £nd he 
fid in 100 /. more, aAd ^ Months after that, he pt^ /A 
50 /. more ^ jft ^1^ /)i at firft j^5o /. at 4 Months End 
he ;o(?il out 140 /. and 3 Months afterwards he took out 
1 10 /. mdre ; C put iH at firfl: 600 /. at a Months End he 
r(7£)A 01^^ 2jfo /' and liz Momhs after fb doing, he ysf iii 
306 /.i and at the End of the 18 Months they had 
c\t2s\y gained 526 /. : What was each Merchanrs jufi 
Share o? the faid Gain ? 

/. s, d. 

jfitfiver. 5®^r *M^^ ^* 3^79 • 8 • 5 t¥ 

J^cr SsriOMS m All t G AtxdN. 

I. A Maltftet- mhigle» 24 Quarters of M^ib lirjr^i 
Malt, at 15 >. a ^uawe¥^ with 30 Quarters t£ hrewn 
MALt, at 28 ^. a^M^^) and 46 ^artert cS pak 
AfAtT, at 30 J. a^w<9^«r; the Malt being nios 
Ibingled, what is ^tWorth of a Quarter ? 

Jkfibelr. a8,2 s. equal to 28 | #• 

II. If 32 Bujbeh of WflrfeAT MtAt, at to s. a 

JSi;^(^/, 24 Bujbels of Rye Meal, at 6 j. 8 i. a Bufiel^ 
And ^ Bujhels of Ba&lev Meal, at 5 jt. a Bujhel^ be 
Ihixed all together, what ^U a Bufbel of tint Mixtmt 
fee tt;(?r^l^ ? 

Mfwe¥. Us. id. i. 

III. A 
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» 

III. A Druggift wou'd mix three Sorts of Jesuit's 
Bark in fuch a Proportion, that a Pbund of the iM/x- 
ture may be worth 24 s. 5 now how many Pounds of 
each Sort muft he ufe in compofing fuch a Mixture^ if 
the firft Soft be Worth 40 ^. a Pound^ the ftcond 30 s. 
% Peund^ and the worfl Sort 1 6 ^. a Pound ? 

lb. 

Anfwer. ^ 8 ^ of the ^ 2d. > Soft. 

IV. A Goldfmitb having Gold Bullion of 4 diffe- 
ttnt Fitieneflb, t^/^. The ift. being 23 CaraSis fine^ the 
^. 12) the 3d. 18, and the 4th 17 Car ails fine ; how 
Iftittch of each S^t muft he melt together, that the Mx^ 
ture may be 20 Carails fine ? 

Cur. Car. 

A^er. ^Zr or A^ of the ^*j* ^ Sort. 

v^2 

V. A G^dpmHb haVihg 20 lb. UTeigbt of SilVer 
BolLiok, 6 Pennv-weizbts fine, won a melt it down 
together with another fort 10 Penny-weights fine, and 
Anothet* fort 12 Penny-'weigkts fine, of each fuch a Quan- 
tity, that the wbole i/Bxtnre may bear 9 Penny-weigbts 
fine i what Quantity of each of the two laft Sorts muft 
he mix with the 2o lb. of the firft Sort to anfwer his 
Purpofe ? 

Anfwer. 1$ Pounds of each. 

VI. I have a Hogjhead of Cakasly worth 2 j. a 
^art^ all which 1 would mix with 3 other yJr^.y of 
U'ine^ viz. One /irr at 22 d. a ^art^ a 2d. at 16 rf. • 
and a^3d. at 12 d. a ^artt how much of each muft be 
mixed with the Hogjhead 01 Canary, that a i^^r/ may 
then be /<>W fori 8 d. ? 

Anfwer. 



40 > 
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Gall. 

VII. A Goldfmltb wouM make a Mass contaixiing 80 
Ounces^ and bearing 1 8 CaraSls fine^ of the following 
forts of Gold, "viz. That of 23, 22, and 21 Cara£ts 
fine^ and of yf//()y, of each a fuflicient Quantity j how 
much of each fort mull he make Ufe of? 

Anpwer. 21 O2;. r^ of each fort of Gold, and 14 
Oz. Ti* of Alloy. 

VIII. A Grocer fold an Hundred Weight of Sugar at 
6 d. ^ Pounds which he composed of ^bree-pennyy Ftve^ 
penny y Eigbt^penny, and len-penny Sugael ^ how much 
of eacb did he ufe ? 



Anfwer. 




of the 
iS^f/£(2r at 




a Pound. 



IX. A fohacconifty out of jr fevcral forts of Skuff^ 
wz. One fort at 8 s. another at 5 s. another at 4 s. 
another at 2 j. and another at i j. 6 ^. a Pound^ wou d 
make a Compofition of 50 Pounds weigbt^ which he cou'd 
afibrd to fell at 2 i. 6 d a Pound , what Quantity of 
eacb muft he take ? 



Anfwer. 




8 

of thatat<^4 

2 




^ Pound. 



so 



Or 
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4or 



1 



Or tbefe^ 




50 



Or tbefcj 




SO 



^UE S ^10 NS in the Rule of False. 

I. Three Peiibns A, B, and C, upon Enquiry, difco* 
cover A's Age to be double B's Age, B's to be triple 
Cs Age, and the Sum of their Ages to be 140 Tears : 
What vf^eacb Perlbn's Age ? 

ytnfwer. ^B*s r was <42V Tears. 

II. Three Perfbns, A, B, and C, difcourfing of their 
AgEs, find that A is 6 times older than C, that A's Age 
exceeds the Ages of B and C together by 36 Tears^ and 
that A's and B*s Ages together exceeds the Yea&s of C 
by 144 *y what then was each Peribn's Age ? 

^Ap . C^^*7 
Anfwer. ^B r was \ s^r ^^^ Old. 

III. Suppofe 1380 /. be divided between 3 Perfonsy 
A, B, and C, fb that A has f of B's Patty and | of 
C s Part ; what is each Man's Part ? 

^ A'sp ^ 360 /. 

jbifner. < B's r Part is ^ 540 /. 

CCs-* ^480/. 

IV. If 
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IV. If a ctrtain Sum of Monet be divided among(l 
4 Me§$j in (ucb (bit, that A receives poo /. more than B, 
and B loo /. i9ore than C, and C loo /. more than D, 
and D half a3 n>uch ai A ; what was the Aim that 
was divided amoiig them, and wMt 4id each IV^ 
receive ? 

jinfwer. The wio/^ »$W«r was 1800 /. of which A 
received 600 /. B 500 /. C 400 /. D goo /• 

V. Suppofe a Ship from any Parallel of Latitude 
fails diredly N^rtb^ at the Rate of 8 Miles an Hour^ 
and 8 Hours after Jhe had fet fail^ another follows her 
from the iaaie ParaUely (ailing under the fame Meriflian^ 
at the Rate of i o Miles an Hour : In how many Hours 
wili the letter come uy with the former ? 

Anfwer. 3a Hours, 

VI. If the Number 39 be to he divided into two 
iuch Parts^ that the ^otieut^ obtai^'d by dividing the 
greater Part by 5^ adcted to the Produ£fy obtain d by 
multiplying the Li^r P^^r/ bv 8, may make the proposed 
Number J viz. 39 ; what will tho(e two Parts be ? 

jlkfiteer. 35 and 4. 

VII. If tb« NuMBBn 18 be to he divided into two 
fuch Por/^, chat the Dijjereuee of their Squares may be 
10 times the &id Number xS, wfaat ane the P#rfi re< 
qpir'd ? 

jinfwer. 14 and 4. 

VIII. A Qamefier^ beginning to Play with 3*00 
Guineas in his Pockety was ask\d (at his leaving off 
Play) iiow many Guineas he had U/i ^ to wfakn he 
an(wer'd thus, if -^ of the €usueas he had t^^ wert 
added to -| of tho(e he had left^ the JSem wou'd be the 
Number of Guineas loft : What was that Number t^? 

Aufwer. 300 Gmueas. 

IX. Of 



I 
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IX. of 3 Scribes 5 if the Brfi can write 5 Sheets in 
an Hour^ the iftrt^^i 4 «S!&f^^, and the ?%/r^ 3 «S&^r^ ^ 
in how many Hours will they^ all together, write 150 
Sheets ? 

Anjwer. 12 Hours and -f^. 

X. A Governour of a Fort fends out j of his Sol- 
diers, and 25 over, and has then left -^ his Soldiers and 
100 over : How many Soldiers had he atfirft ? 

Anfwer. 750. 

XI. Into what two Parts muft the Number 50 be 
divided^ that, if 45 be added to the^^^f^r P^iii^, and 25 
to the /^jT^r, Reformer Sum will be double the latter ? 

Anfwer. 35 and 15. 

XII. Two yr^^j, A and B, having a Mind to buy 
a Ship, valued at 1 800 /. found their Cash to iUnd 
thus, *viz, if B lent A f of his Money ^ it wou'd enable 
A to buv the Ship alone ; but if A lent B f of his 
Mmey^ tnen B wou'd be able to buy the Ship : How 
much Money then had each Man ? 

Anfwer. A 1200 /. and B 900 1. 



^UE SJ'IONS in Practice. 

I. What will 25000 Bricks 0'. e. 50 LoadJ amount 
to, at 15 s. 6 d.a Hboufand? 

Anfwer. 19 1.^ s.6 d. 

II. What will 12 Load of Tyles i^viz. 12000) 
amount to, at 19 s. 6 d.a 9%oufand ? 

Anfwer. 1 1 /. 14 5. 

III. What will 6 Hundred of Limb (a Hundred of 
Lime being 25 Bags or Bufbels) amount to, at 5 d. 
a Bag? 

Anfwer. il zs. 6. d. 

G g g IV, What 
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IV. What will 66 \ BuruUes of Laths amount to^ 

at 1 J. 4 rf. T a Stmdle ? 

Jttfwer. 4 /. II J. 5 rf. ^ 

V. What will 3840 Deal Boailds amount to, at 
•J I. ^ s. Si Hundred^ reckoning 6 Score to the Hundred ? 

Aufwer. z^g I. j^s. 

VI. What is Ko folid Feet (/. e. a Load J of Timber 
worth, at I o rf. -f a Foot ? 

Anfwer. 2 /. 4 j. 9 ^. \. 

VII. What will 12 Rods and \ of B&ick-woil& 
amount to, at 5 /. 3 j. 6 i. a Ro^;^ ? 

Anfwer. 63 /. 7 j. 10 rf. j- 

VIII. What will the Workmanlhip of 18 i Rods of 
BmcK-wonK amount to, at i /. 6 (i. a Rod ? 

Anfioer. 18 /. 19 s. 3 (/. 

IX. If Ttling be worth 21 i. 11 i. a Square (or ioq 
Foot^ what is 14 1 Square worth ? 

Anfwer. 16 1. $ s. 3 rf. -I*. 

X. If White-washing be worth i i. ^ a Tltr^I, 
what will 3336 Tards come to, at that Rate ? 

Anfwer. 17 /. 7 j. 6 rf. 

XI. If Painting be worth 5 rf. |- a 2tfr<i, what will 
21 18 Tards coii} 

Anfwer. 48 /. los.^d. 

XII. If Glass be worth 4 rf. 4 a Fw^J, what will 
848 Feet of Glazing come to ? 

Anfiver. 16 /. 15 J. 8 t?. 



XIIL What 



\ 
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XIII. what will 46 Tards of Waikscot come to, 

at 3 J. 9 i. a Tard ? 

Anfwer. 8 /. izs. 6d. 

XIV. What will 64 Squares of VtootitSG cxrfV, at 
I /. 9 X. 8 (^. a Square? 

jfyfwer. 94 /. x8 s. 8 (/. 

XV. What wiU 9 Fodder of Lead (each 19 C.^) 
amount to, at x8 j. 8 ^. a Hmidred IVeigbt. 

Anfwer, 163 /. 16 j. 

XVI. At 8 rf. I a Hundred^ what will 450 Hundred 
of Nails coft? 

Anfwer. i6U% s.id. -f . 

XVII. At 46 /. 1 3 J. 4 d. a ^utty liow much will 
^2 ?»»i 5 C. 2 jrj. 18 lb. of Iron coft ? 

yfnfijo^* 3573/. 45. 2 rf. 

XVIII. At 17 1, eacb^ how much Sterling will 550 
Pifioles come to ? 

Anfwer. /^6'J 1. 16 s. 

XIX. At I i. 8 i. a Guilder, how much will 184! 
Guilders amount to ? 

Anfwer. 153/. iidj. 

XX. At 4 s. 5 d. a Ducat, how much do 888 
Ducats amount to ? 

Anfwer. 196 /. 2 ^. 

^XI. At 41. II d. a Florin, how much do 757 
FtoRiNs amount to ? 

Anfwer. 186 /. i s. 11 d. 

G g g 2 ^JCXII. At 
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XXIL At 8 X. each, what do 454 Rix-dolxahs 
amount to? 

Anfwer. i%i I. izs. 

XXIII. At 13 J- 4 rf. eacb^ what do 323 Rubles 
amount to? 

Anfwer. 215 L 6 s. S d. 

' XXIV. What will the Net-weigbt of 544 C i yrx- 
16 /. Grofs^ f Stare 14 lb. per C to be deducted J amount 
to, at 3 /. 13 s. 3 rf. per C. Net ? 

Anfwer. 1 745 1.% s.zd.^-^ \o(z Farthing. 

XXV. What will the Net-weigbt of 810 C jyrj. 
14 /. Gross, (16 lb. per C. being deduded for Tare) 
amount to, at 8 x. 8 el. ^ per lb. Net ? 

Anfiver. 13975 l^iis.^d. 

XXVI. What will the Net-Height of 999 C iqr.iz 
lb. Gross, O7 lb. per C. being dedufted for Tare) 
amount unto, at 19. x. 6 dl per lb. Net ? 

Anfwer. 9^56$ I. 10 s. 6 d. +• 

XXVII. What will the Net-weight of 761 C 2 yrx. 
14 Z^'. Gross, C^^ lb. per C. being deduded for Tare) 
amount unto, at z I. 16 s. S d. per C. Neat ? 

Anfwer. 181 1 /. Z5.6d. very nearly. 

XXy III. What will the Net-weight of 246 C 2 qrs. 
20 /^. Gross, C^o lb, per C. being deduded for Tajre) 
amount unto, at 9 j. 9 ^. q per ib. Net ? 
Anfwer. 11087 I. 3 s. s d. j. 

XXIX. What will 19 lb. 8 oz. izpwts. 8 |;r. of Gold 
amount unto, at 4 /. 4^. 6 d. an Ounce ? 

Anfwer. 999 /. i/^, s. i d. ^ + j- of a Fartbing. 

XXX. What 
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XXX. What will 28/2'. i-oZ. 9 pwts pf Silvbi. 
amount unto, at 3 /. 8 j. 6 (i. a Pound Tb.oy ? 
Anfwer. 96 /. 17 j. 8 i. ^ + ro of a Farthing. 



^m 



^UE SS'IONS for tbeExercife of Fractions. 

I. What's the Sum of 7 Tards -f and 5 J^rrfj { ? 

Anfwer. 1 3 -f J^rrfi. 

II. What's the Sum of -f of an Ounce ^ f of an 
Ounce^ 4 of an Ounce^ and -| of -f of an 0<i»r^ ? 

Anfwer. ifjl Oi/nt^. 

III. What's the Difference between ^j of an 
Hoi^r, and t# of an Jfo^r ? 

Anfwer. \ of an //eiw. 

IV. What's the Difference between ^ of a Fie* 
mifh Ell and | of an Englifh Ell ? 

Anfwer. ri of ^ 2^''^- 

V. How many fquare'Feet of Glazing are there in 
that which is 4 7^ ^^^^ '^ Lengthy and 2 | Fi?^ in 
Breadth ? 

Anfwer. 1 1 i y^^^r^ T^e?^/. 

"♦ 

VI. What do 9 oz. 5 p^ifJ. 0'. ^» Q oz. |) of Silver 
come to, at 5 i. 4 (2. (/. ^- 5 j. 7) of an 0«i?^# ? 

Anfwer. 49 j. j. i. e. 2 /. 9 j. 4 d. 

VII. IfthcAi^ of a Room, 12 Feet ^ Inches^ (pv 
1 2 Feet -j) high contains 58 -5 /^«^r^ 7irrfj, what i$ the 
Length thereof? 

Anfwer, 42 Feet yf. 

VIII. What 
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Vin. What Decimal o£ a Pound Sterling is rj s. 

6 d.? , 

Anfwer. 0,8 75 of a Pound Sterling. 

. IX. V^hzfs the Value of 0^75 of a Pound Ster- 
ling ? 

Anfwer. i^ s.6d. 

X. What's the Value of 0,4 of a T^ar^ (ixppofing 
the liar to be 365 Days^ 6 Hours ^ equal to 365 

Days \ ? 

Anfwer. 146 Days^ ± Hours^ 24 JiCn. 

XI. If the Svifpajfes thro* the 2k>dtac Q^z. 360 De^ 
gtees^ in 3 65 D^J'J, 5 Hours ^ 49 Minutes^ 1 6 Seconds^ 
and 46 Jiirds 5 how many Degrees does he ^^/j /iro 
m a Moneh, ^ e*. in 28 D^yj .^ 

Anfwer. 27 Df^. 3/. 53''. 9^^'. 6?«. 

1 can't help freeing the Learner to obferve, That 
every Number^ as welt ITboJe as Broken^ Is compos'd of 
two Parts, wz. a Denominator, as weH as Nume- 
rator. 

Vide Note I. Chap. III- 

Atid this fundamental Obfervation, atccntrvcly weigh'd, 
will very much conduce to the facilitating the Doabrine 
of Vulgar Fractions, which is accounted by Toung^ 
fters ib difficult, for no other Reafbn but becaufe they 
do not rightly underftand, that Integers as well as 
FraSlions have both Numerators and Denominators ; and 
therefore believe there's a much greater Difference 
between IVbole Numbers and FraflionSy than realty 
there is. 

I need not (I think) here infcrt any ^eftions in the 
Rule op Three, fince many of the foregoing ones, in 
the ll«/w(?/ Proportion, may, very properly, bcfol'v^d 

by 
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by the Help of Vulgar Fractions, or of Deci- 
mals, (wherein the Learner may exercife himfelf at 
Pleafure),.ds well as by 'mbcle Numbers (reduced, when 
requifite) as hath been taught in the loth Chapter : 
For, 

The Dire&iom there latd down for: the right Ordering 
or Stating the ^hree given Terms in any Proportion, and 
ffbe Kules there given for finding a Fourth^ or the Term 
fokibt^ hold good, work which Way you pleafe : For 
whfch Reaibn it >vas thought nee^lefs to fay any ciitng, 
or to gi've any Examples^ in the Rule of Three, in 
the i7tn Chapter, containing the Doilrine of Frac- 
tions. 

But, for the Learner's Service and Satisfaliion^ let 
us work'iht firft two or three ^eftions of the Rule 
Of Thrib tbefe three feveral Ways ^ which will be foffi- 
cient for him to fee the Manner of applying Vulgar and 
Decimal Fractions to Operations in the Rule of 
Three. 

See the firfl two or three ^iejlions in the Single Kule 
of ^trecy at Page 3 74. 

^u E s r. 1. 

imo. By Wbole Numbers, thus, 

s. s. /. /. s. 

16 : z :: 100 : coequal to 12 : 10 

20 



4'? 



20C0 Shillings. 

2 

•-— '^ s. /. s. 

16)4000(250 equal to 12 : 10 
80 
o 

2do 
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zdo. By Vulgar Fractions, thu^ 

/. /. U I 

^ : ii :: ^ : ^cqualto^ 



/. Ilk s. 



iMoa/j^ equal to f4 equal to 12 f , or 11 : 10 



Z%io. By Decimals, thus, 

0,8 : 0,1 : t 100 : ^equal to i2,j: equal to 12 : 10 

0,1 

0,8)10,0(12,5 
20 
40 
o 



^uBsr. 



I 

J 



^U ES r. IL 
ifAo. By I{^i&W(^ Nuik^BE&s, thus, 

s. d. oz. I , s. d> . €Z^ .pwts. 

12 20 

66 1346 

'4 12 



264 16x53 

4 



CZ* 



264)64614(244 



1254 

x^ 
20 

264)3960(15 ^a*j» 

XJ20 .r, ^ 

J ..... \ 
tdo. By Vulvar Fhaotioks, tfaus^ 

0Z> tfi;; 02;. ^w^y. 

i76l6)43bY6|t)Ca44*' 
1787- 

836 

I3S|3 

^ H h h 3^/0. 
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Stio. By Decimals, thus, 

o,a75 : I :: 67,30625 : .1^= ^^75. 

oz. oz. pwts. 
0,275)67,30625(244,75 = 244 : 15 

1230''*' 

I 306 
2062 

1375 
o 



A. • 



^uEsr. lit 

xffio. By Wlok Numbers, thus, 

ib. oz pfots. h s. gr. far. 

9 : 9 : 12 : 411 : 12 : : i : coequal to 7 
12 20 

117 8232 

20. . lA 



Zisz 98784 

*♦. . : • - • .■ 4 • ■ 

9408 56448)3951 iK*lFar. 
4704 o 

56448 0«ix». 



1 - 



2do. 
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zdo. By Vulgar Fkactioks, thus, 

lb. /. Ih. 

9 4 ; 4x1 -f : : rfyip : ^ 

That is, 

/*. t. lb. 

4| : ^|i :; ^^ ; ^equal to ^ of /. 

m^UKiiH^ equal to 92o of/, equal to 7 F^f**. 

itio. By Decimals, thus, 

» 

Jb. I. ib. I. d.f 

9,8:411)6 : : 0,000x73611+: ^555 0^0072916 =sx : 2,99999 + 

411,6 = 7 Far. voy nearly. 

IO41666 
I736II 

I736II 

694444 



9j8),o7I4582876(o,oo729I 662 

285 20 

^ 898 

162 ,145833240 

648 12 

607 ■■ - 

196 1,749998880 Fence. 

o 4 

2,999995520 Farthings. 

And after the like manner the L^arker may fur- 
ther exercife himfelf with liich other of the /(^r^jj^i^g 
Questions as he fhall think proper. 

Hhh 2 ^UES-^ 
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tie Extradion of the Squa&e Root. 

1^ See ay/ongfi tki Questioi^s iq the Rplf of Three 
for Analogies, and DireSions proper for the Soh^ 
tion of fome of tbefolk^i^ fropos d (^eftioni. 

L If an Armt, confifting of 32400 Men^ be to be 
fortf^ifiatQ ^ Squire^ wsL fb th^t t^^ ikCw in Rank be 
equal to thofe in BU ; now many Men muft each Rank 
confiftoft 

AnfmffT. 180. 

II. Sappoie 12,544 Soldiers be to be difpos^d into the 
F<]yrni of an 02^/m^, or Long Square^ fo that the ilunn 
k»r of~Meiv i]ti J^ffA mayl^ 4 tlmes^ the i\JI(M^ of 
diem In^ FUe ; how many M^n then muft he placed in 
Rankj and how many in File ? 

ylnfwer. 224 in Bumk^ and $& in Er/f, 1;/^. The 
Square Root of -J- of the fJumher of ikfirii is equal 
to the Breadth of the Oblong^ And, in like Cafes, 
univerfally, the Root oi^^. given Number di* 
vided by the Number of ^mes the Lenffb is to 
contain the Mreadtb^ isequal to.*(he JSr^ii^/ir. 

III. Suppoie the Height of the fifall of a Garrison 
be 18 Feet^ ^iidr thc^S^eadth of the ilfo^ furrounding 
it be 24 Feet ^ how long muft a Scaling^Ladder be to 
r^^ri from the Out-fide of the ikfo^^ to the STop of the 

Anfwer. 30 /ir^f, wjz;. The Koot of the Sum of 
tb^ Sgudres of 18 and 24. For, univeriaily, in 
the' ^iffigle^ A B G, the Square of A C C here 
reprefenting the Length of the Ladder) >s equal 
ta ffte"^ S(fua¥4^ ofA B^the JSr^^ii of the MMi) 



and the Square of B C (the Htigjbt of the Xf'afO 




C. . 



5 The .<^4 of any ^<tw ^rkmgit may be obtained 
thus: 

From half the> Sum of tlie three Sides^ let each of 
the three Sides be fevenaUy iUbtra^ed ; then let 
the three Differences and the iald half Sum ba mnl-' 
feiplyvM into one another concimially, and the 
Square Root of the lafi: Produfb fhall be the Cbn^ 
tent of the Jriangle. 

Hote^ Thi« RuLR msty oftentimes be of good life in 
Meafuring a Piece of Land very exadly, 

IV. If one Side of a Strian^ulax Fieldt be zo KadSy 
anoiher 30, and the third^ 4,0 ; what's the Content o£ 
that Field ? 

Anfwer. 290^47 fquareKodi. 

5 If • the Second'^ 6f three Niintbers^ bears the {ame 
Proportion to the ^irdy jls the RV/? d6e»> to the 
Se,condj then that «S?fo;^(J is call'd a Midiule or 
Mean Proporxjonal between the Firfi and 
yWrrf ; thus, 4 is a Mean Proportioml between z 
and * : For, 2 : 4 :: 4 : 8. 

Whence, 
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Whence, and from. what. has been imd in Chap. 1L 
'tis plain, that the fquare Root of the Produei of 
any Two given Numbers is the Mean Prepartmaf 
between them. 

V. What Number is the Mean Proportional between 
48 and 768 ? 

Anfwer. 192. 

5 The Msan Proportional between the LongeftznA 
Sbortefi Diametehs of an Ellipfis^ wiil always be 
equal to the Diameter of a Circle^ whole Area 
is equal to the Area of the Bllipfis. Then, 

VI. What's the Area of an EUipfis^ whofi Lof^eft 
Diameter is 25 Feet^ and Sborteft 16 Ret ? 

Anfwer. $1^1 $9 fquare Feet. 

VIL What is the Diameter of that Circle^ whofe 
Area is 1 0028,7 6 fquare Feet ? 
Anfwer. 113 Feet. 

VIII. What's the Periphery of that C/rr/f, whole 

Area is 10028,7 fquare Feet ? 
Anfwer. 355 Feet. 

IX. What's the I)iam£ter of the Mere^ who& 
Superficies contains 452,38896 fquare Feetr 

Anfwer. X2 Ret. 

X. The Content o{ a 0>t/^, vfho& Diameter is 12 
litche's^ is 113,1 fquare Inches -^ what then is the D/Vi- 
7;7^f^r of a Qrcle whole ^r^^ contains 452,4 fquare 
Inches f 

Anfjoer. 24 Inches. Where, by the by, you may 
obferve, that if the Diameter oi one Circle be the 
Double oi that of another^ the Area of the former 
will . be (jtot alio juft the Double^ but) the «^tf- 
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drupk of the yirea of the latur : And the Realbn 
is, becaufe Grcles are not us their Diameters^ but 
as the Squares of their Diameters ^ as before men- 
tioned. 

XL Suppoie the Side of a Hegular or Irregular Fi^ 
gure Cof what Number of AVfej Ibevcr, for Ttiftance^ 
of 5 iSr^i^i) be 4 Feet^ and the Area of this B^i/r^ be 
68 Jquare Feet i what's the Homologous Side of another 
fimilar 5 7?rf^rf -Pig!^^^^ whofe -^^^ is 208,25 /jrn^r^ 

Anfuoer. 7 iv^f . 

XII. A Ueanyf Body^ near the Earth* s Surface^ is found 
to fall 16 Feet in a Second of ^$me ^ now, in how 
long Time wou'd a Stone &11 to the Bottom of a Well 
as deep as the Earth* s Center ^ iuppofing tike Diftance^ 
from the Surface of the Earth to its Center^ to be 4000 
Englifb Miles J or 21 120000 Englijh Feet ? 

Anfwer. In 19 Mnutes and 9 Seconds^ very nearly. 

>• 

XIII. If a Pendulum mufi: be 39,2 Inches long, to 
fwingSecondSy i. e. to make 60 Vibrations in a ASnute^ 
how msaxy Vibrations will a Pendulum, that's 9,8 A^i&^j 
long, make in a Mnute ? 

Anfwer. 120 Vibrations. 

^ The Squaees of the refpeCHve Periodie Ssmes 
of the leveral Primary Planets^ i. ^. the Times, 
wherein they reipedively revolve once about the 
Sun^ are ever as the Cubes of their Diftances from 
him. 

XIV. Suppofe then that (the Planet) the £aiith, 
which revolves about the Sun in 365 •} Days^ be difiant 
from the Sur^s Center 20000 of the Earth's Semidiame^ 
tetSy or 8o,oQo,opo of Miles ; what is the Periodic Stme 
of (the PVanet^ Saturn, being 770,000,000 Miles 
diftant from the fame Onf^r ? And what wou'd that of 

another 
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another PtAK^ be^ vAndt we'll fupftofi btn lao of 
the £ab.tr's SemiiiatmterSj m 4^0^000 lAks^ diftant 
fitxn the Suns Center^ wA juft as fiur dgahi as the 
Moon is from the Ea&th's Center ? 

Anfwer. Saturn's Periodic ^tme is nearly 30 Tears ; 

and the other Planet's Periodic Sime wdu'4 be 

4 Hours^ 4 Mmtesy 26 SecMis^ ^ fbifdi^ &c. 

tho' the Moon is 27 7 Days nearly in revolving 

about the Earth. 

ScHOL. This Proportion is €0 Univer&l, that Afiro^ 
nomers find it to hold good alio uwMgk. the 4&» 
tellites or Secondary Planets^ revolving about thdr 
reipe&ive Primaries^ without the leaft Emeption. 
Kaiiy if onr Earth had more than one it&Mf revolv* 
ing about it, it is noe to be doubted but dM 
diere wou'd be the ^M^Lam and MttftfunfiMtat 

hsA dnis, if the Sun revolv'd abouc the S0rtk^ as 
well as the Mom^ (as fbme think it does) and not 
the ' Earth abcmt the Sun^ his Period^ i. 0. ^ 
Len^ of the Seiar Tear WDdfd by this* CMqW/Srf 
Lam be found to be idf^oc^D^fj^ whieb is^ryV 
times longer than it is now really known tD be 1 
which manifeft Conttadi^on (^befides oilier conie* 
quent Abiurdities) fiiffidently determines, that the 
Anmifld Revolution beloi^s to the £M^, and iToc 
to the «SSm^ 



4P'BSlii6xt^ 
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^US S^ftO NS fit Bi*rtlfiM ib^Eam&km qf tb0 



To affift him in tbe fio&atiaN of fctm of. tbe (oU 
lo^rine Propositions, the- i/Mnmr nif find pro- 
per JwAjgif/ amongft thc^eftioHs o£ the KvtE 
or TfiRBE. 



I. A Piw (jf Timber ei^aiy Oii/>«f!, conramctb 
1728 folid Feet j how Hiaiiy h^lm'^cfdfi mm Sidcthereor 
COTitain? 

Anfiier. i/^Incbes. 

II. If ft R«cK or Stoms of « CSoivc Afiw cotiuini 
19^5^4 foM Mfbes, how laafiy Pb«t dow onr Side 

Anfwer, la i%»/. 

lit. If tha/«W Comant of a (Jfcl*; OfUniny frifm, 
eottfy or any or*«r Body be ijf«*5 Jte*«»» whtt i» xh» 
Side <^ a ov^e of equal SolfdHy ? \- 

• • • ' 

IV. If the SoUiity of a Sphere be 179,6 CfeW^ B9t% 
^hzii%\^ Diameter? 

Anjwdt. 7 l%#f. 

V. If the Solidity <^ a fc«fiMt h* 17^,7 XSitric R^n^ 
!6vbat's its Periphery / 

jfyfiffer. 22 flr##* 

VI. >5iiopofe ihcrcbe a C»JW whofi «* b <> AeiW, 
and f wou'd find the SiiwB of another O** that; is 
double to it (which is coihHM«ry caM'd the Dt^Heatiatf 
«f the CKbe)i what will its Side be^ 

Anfvir. 8^81 iuehtt. 

lii HeM 
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Here obfenre that the JXde of this ficimd Cube is not 
(14) double the iSSdA^ tbBtfmn^; for, if fo, then 
like Solids wou'd be in the fame Proportion as their 
Sdes are ; but they are, as before faid, as the 
Cubes of their Sides, and Spberes ai the Cubes 
of thdMiDiamesens. 



VII. The Solidity of a Spheue, whofe Diameter is 
6 /»ri&^j, is II 3,097 Ov^iV Inches ; what then is the Dia^ 
ffteter c£ another Sphere^ containing 904,776 Qd^ic Incbesy 
%iz. 8 times V big as.tbe/(?f;wr ? 

Anfwer. 12 A^ib^f. 

Hence you may fee, that, as by doubling the Diame- 
ter o{ a Circle the A&ea becomes 4 times. as 
large as before ^ fb bf deukUng the Diameter of a 
SpHE&B, the Solidity becomes 8 times as large as 
before. 

VIII. If one Side of a ParaUehpipedy containing 
35,15625 Cubic Feet J be S'P^^^ in Lengthy what will be 
the Length of the Homologous Side of anodier Paralleled 
piped^Gmthr to the/(7r«ftfr,and contaming 18 CubicFeet ? 

Anfwer. 4 Feet. 
- - . 

IX. If the Diameter of the Bafe of a Ctlindbh be 
4 /!?^, and the Content of that Ctlindeh be 48 Cubic 
Feet^ wliat will the Diameter of another fimlar Cylinder 
be, '%ho& GMiUmt ift 162 Cubic Feet? 

Anfwer. 6 R ^^ 

X. If the Diameter of the Bafe of a Cone be 5 Arf, 
and the Content of that G>kb be 56 CMic Beet^ what 
will the Diameter of another fimilar Cone be, irhoie 
GpfiMiris220iS7i$Cb^iri%tfl? ; 

Anjwer. %'feeU 

XI. If 



XL If the yfyis of a Cone be 9 Peffj and its Solidity 
be 45 Cubic Feet^ what is the ylxis of another fimihr 
CoNE) whoie SoMity is 106,667 F$$t ? 
Anftver. 12 Feet. 

XII. If tht fianf Side of a Cone be 12 Fi?^, and its 
Solidity be 42 Feetj what is the like flant ^ Height of 
another fimilar Coke, the .Sa/it^/OP of which is 141,75 
Feet ? 

Anfwer. .18 Feet. 






XIII. If a Ship of 75 7*^)1^% 40 B?tf/ lone at the 
Keel^ how many Feet in Lf;ix^i&\aLthe iT^^/ or a Ship 
of 600 Tuns be^ fuppofing the ^^WV ^ Ships to be 
as the Cubes of their Keels ? 5j^ 

Anfwer. 80 Feet. y ^ 

XIV. If an Iron Bullet^ which is t. Ac^w in Dwwi^ 
teTj weighs 9 Pounds^ what is the l)/^mwr of one that 
weighs 243 Pounds ? \ % 

Anfwer. r2 Inches. \ ^^ 

XV- If 2 P(?«»rf 2 Oir»^^j 0'. ^. 34 Ounces^ of Gun- 
Powder be fufficicnt to charge a Gun^ whofe Concave 
Diametei' is 3 Inches^ what is the ConcavekDiameter of 
that G«», which 81 Ounces of the fame GirN-PowDEn 
will charge 5 the Capacities of G^ns being to one another 
as the Cubes of their Diameters ? 

Anfwer. 4 Inches. |f I 

l?iifc the Analogy at ^jf . XIV. in th^iiare Koot^ 

for the Solution of the following : ^♦f J 

■> ,• 

XVI. The Planet Venus revolves aboM the Sun ih 
about 224 Days^ and the Planet Mails in about 686 
Days^ the Diftance of the /(?r^r be^ig 59,000.000 
Utiles from the Sun s Center^ what's the ^(/Jtfff^tf of thc- 
latter from the fame ? 

Anfwer. 124.000)000 ASles. . 

1 i i a fbe 
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fT^ U« cf Table XVL 

A Cuhic Inch of Ommon Water hath by Experiments 
been found to weigh 0^527 of an Ounce Sroy^ very 
marly. 

From thesiice therefore^ with the Help of the Num- 
bers annex'd to the feveral kinds of Bodies memion'd 
in the laid Table, the iVei^t of 9x\y proposd Quan^ 
tity of any one of thofe Bodies may be determined 
cafily: Foif, 

^I9i64ap So ifi a Bulk of cPureGoUl^ 
As I is to ^ 14,001 9 comnipnWacerto pMircury 9 i.e. 
^ &a ^ the fame Bulk of ^ Sc. ^ 

itt to Oravicy & as is. mflant. by that Expreffion in the 
Table. Thus, 

Suppofe the Weight of a foiidPeot of Pure Gold was 
required : 

*Tis (by the Table) i : 19^642 : : 0,52^ oz. Cthe 
freight of a Qihic Ineb of Water) : 10,351334 oz. 
(the lyeigbt of a Cuhie Inch of Gold). 



Then 'tis phin that this DTeight of i Jncb of the pro« 
pos'd Matter, nmltiply^d by the Number of Inches con- 
cainM in the Quantity proposed, will produce the Weight 
of that Quandty in Ounees. 

Thus, 10,351334x1728 Olie Number of iiir^i iff 
,t'filid A«f) produces 17837^05152 Ouncex^ the l^eight 
itqukM ; which you may reduce into other Denomina* 
tioQS) ai PeuMds^ (^. as yon pleaft. Again^ 

Suppofc 
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Stippofe the If^eigbt of a GaUim o£ Oxxvb OyI be 
reqoir'd : 

Erft (by the Table) i : 0,913 :; 0552^^^.01481151 
o». equal to the IVetgbt of i Cubic Iwsb ot Oyl ^ 

Which 05481151 X a3i (the Number o£ Cubic Jncbss 
in 2l Gallon) \s equal to 11I5I458B1 Ounces ^r^y^ the 
IVeigbt required. On the contrary, 

Suppofe the Weight of a Quantity of any one of 
tiiole Bodies be given^ the Content of that Quantity^ 
in Cubic Inches, may from thence be found : Thus, 

If it were required p find bow many Cubic Inches are 
contained in 111,14^881 Ounces Troy of Olive Oyl^ 

Firft find the Wei^t of i Cubic Inch of Oyl (and 
the like for any of the other kinds of Matter) by the 
Help of the proper tabular Number, as above (hewn ; 
%rhich will b^ fouod to be 0^4.81151 ^ then di'vide the 
gf'f^ tFeight (fifk reduced into Ounces, if not given in 
Quncei} by the Weight ot 1 Inch, and the Quotient will 
be the Number df QMc Inches coatain'd in the Bulk or 
^jfmtity df Matter proposed. 

So here 111,145881 (the given Number of Ounces 
9t Oyl) divided b)r ^^H^MiSt Ouetces (the IVeigbt of % 
Cubic hcb of Ona) q^^cci aif% Gf^ic Inches, which is. 
the Content required. 

Laftty, I fhatl advertife the ingenious Learner, that 
Archimedes hath demonftrated. That A Body jpecifi^ 
tally heavier than Water, weighs lefs in Water, than 
it does in the Air, by the IVeigbt of as much Water 
/0s is equal in Bulk to the given Body. 

Whence, 
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Whence, if we wou'd know what any given Bulk 
or ^antity of any one of the Bodies^ mention^ in the 
Table, that are heavier than Water', wou'd weiwb^ 
when immerged in Watebl, we have nothing to do rat 
to fubtraft the tt^eigbt of as much Water as is equal in 
Bulk to the Body pr.o[)os'd, from the Weight of that 
Body in the Air, and the Kemainder will be the tVei^ 
of the famcliithb Water. 



\ 



Ks kt Example ; 

Stippple you wou'd know what a Qihic Inch of Puft 
Gou> ^^fgbs in Water. 

Frc^ the IVeigbt of x Inch of Gold in the Air, viz. 
10,351334 Oir^r^j (as was above feund) fubtrad OyS^^ 
Ounces (the fTeigbt of a Cubic Inch of Water) and 
the Remainder C 998 243 34 Ounces^ is the ^^^/ of 
the i^i? of Gold when immerged in Water. 

And in like manner 910^656 Ounces (the ITeigh of 
a OrW^ Foof of W atek) fubtrafled from 17887,105152 
^jz;. (the B^ip/girf of a OtfW^ Foaf of Pirr* Gold in y«r)^ 
leaves the n^igbt of the fame Gold in Water, vizu 
x6976y|49i52 OiiMr^f, equal to 1414,704096 Founds^ 
^roy. 

And the like for the otber Bodies in the Table, that 
are fpecifically heavier than Water, mutatis msttandis. 
But this is fufEcient 
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